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CLAIM + DETAILED DESCRIPTION 

[Claim(s)] 
[Claim 1] 

An oxygen absorbent connprising: 

An organic connpound wliose nnolecular weiglit it lias alicyclic structure including an unsaturated bond, and 
is 3000 or less. 

An oxygen absorption catalyst. 
[Clainn 2] 

The oxygen absorbent according to clainn 1 in which said organic connpound is an annular trinner of 1 and 
3-conjugate diene connpound. 

[Clainn 3] 

The oxygen absorbent according to clainn 2 in which said annular trinner is an annular trinner of the 2-nnethyl 
1 and 3-butadiene. 
[Clainn 4] 

The oxygen absorbent according to clainn 1 in which said organic connpound contains a hetero atonn. 
[Clainn 5] 

The oxygen absorbent according to clainn 4 in which said organic connpound is at least one connpound 
chosen fronn ASETARU, ester, and an alkoxysilane derivative. 

[Clainn 6] 

An oxygen absorbent given in any 1 paragraph of Clainns 1-5 by which a nnethylene nnachine which adjoins 
said unsaturated bond in said alicyclic structure is not replaced. 
[Clainn 7] 

The oxygen absorbent according to any one of clainns 1 to 6 which is at least one chosen fronn a group 
which said oxygen absorption catalyst beconnes fronn transition nnetal salt, a radical generating agent, and 
a photocatalyst. 
[Clainn 8] 

Resin, and an organic connpound and an oxygen absorption catalyst which were distributed by said resin 
are included. 

An oxygen absorbency constituent whose nnolecular weight said organic connpound has alicyclic structure 
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including an unsaturated bond, and is 3000 or less. 
[Claim 9] 

The oxygen absorbency constituent according to clainn 8 in which said resin contains an ethylene vinyl 
alcohol copolymer. 
[Claim 10] 

The oxygen absorbency constituent according to claim 8 or 9 in which said organic compound is an 
annular trimer of 1 and 3-conjugate diene compound. 
[Claim 11] 

The oxygen absorbency constituent according to claim 10 in which said annular trimer is an annular trimer 
of the 2-methyl 1 and 3-butadiene. 

[Claim 12] 

The oxygen absorbency constituent according to claim 8 or 9 in which said organic compound contains a 
hetero atom. 
[Claim 13] 

The oxygen absorbency constituent according to claim 12 in which said organic compound is ASETARU, 
ester, or an alkoxysilane derivative. 

[Claim 14] 

An oxygen absorbency constituent given in any 1 paragraph of Claims 8-13 by which a methylene machine 
which adjoins said unsaturated bond in said alicyclic structure is not replaced. 
[Claim 15] 

A packaging medium containing a portion which consists of an oxygen absorbency constituent indicated in 
any 1 paragraph of Claims 8-14. 



[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

This invention relates to the oxygen absorbency constituent and packaging medium which used an oxygen 
absorbent and it. 
[Background of the Invention] 
[0002] 

In order for degradation by oxygen to save a large article stably like foodstuffs, saving under environment 
with little oxygen is important. In order to enable such preservation, various oxygen absorbents are 
proposed from the former. As such an oxygen absorbent, the oxygen absorbent using an organic matter 
including a carbon-carbon double bond is indicated (for example, refer to patent documents 1-4). 
[Patent documents 1] JP,H5-115776,A 
[Patent documents 2] JP,H9-241635,A 
[Patent documents 3] JP,2000-462,A 
[Patent documents 4] JP,2000-5596,A 
[Description of the Invention] 
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[Problem to be solved by the invention] 
[0003] 

However, in the oxygen absorbent proposed fronn the former, the polymer was mainly used as an 
unsaturated compound, and when applying to a resin composition, the technical problem that dispersibility 
was low occurred. In the oxygen absorbent proposed from the former, the technical problem that it was 
easy to generate a bad smell with absorption of oxygen occurred. 

[0004] 

In view of such a situation, it is easy to distribute resin and generating of the bad smell accompanying 
absorption of oxygen makes this invention one thing of the purpose for which few oxygen absorbents and 
the oxygen absorbency constituent using it are provided. 

[Means for solving problem] 
[0005] 

In order to attain the above-mentioned purpose, the oxygen absorbent of this invention is provided with the 
following. 

The organic compound whose molecular weight it has alicyclic structure including an unsaturated bond, 
and is 3000 or less. 
Oxygen absorption catalyst. 

[0006] 

In the oxygen absorbent of above-mentioned this invention, said organic compound may be an annular 
trimer of 1 and 3-conjugate diene compound. In this case, said annular trimer may be an annular trimer of 
the 2-methyl 1 and 3-butadiene. 

[0007] 

In the oxygen absorbent of above-mentioned this invention, said organic compound may also contain a 
hetero atom. In this case, said organic compound may be at least one compound chosen from ASETARU, 
ester, and an alkoxysilane derivative. 
[0008] 

In the oxygen absorbent of above-mentioned this invention, the methylene machine which adjoins said 

unsaturated bond in said alicyclic structure may not be replaced. 

[0009] 

In the oxygen absorbent of above-mentioned this invention, said oxygen absorption catalyst may be at 
least one chosen from the group which consists of transition metal salt, a radical generating agent, and a 

photocatalyst. 
[0010] 

The oxygen absorbency constituent of this invention contains resin, and the organic compound and oxygen 
absorption catalyst which were distributed by said resin, said organic compound has alicyclic structure 
including an unsaturated bond, and a molecular weight is 3000 or less. 
[0011] 

In the oxygen absorbency constituent of above-mentioned this invention, said resin may also contain an 

ethylene vinyl alcohol copolymer. 

[0012] 
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In the oxygen absorbency constituent of above-nnentioned this invention, said organic connpound nnay be 

an annular trinner of 1 and 3-Gonjugate diene connpound. 

[0013] 

In the oxygen absorbency constituent of above-nnentioned this invention, said annular trinner nnay be an 

annular trimer of the 2-nnethyl 1 and 3-butadiene. 

[0014] 

In the oxygen absorbency constituent of above-mentioned this invention, said organic connpound nnay also 
contain a hetero atonn. In this case, said organic connpound nnay be at least one connpound chosen fronn 
ASETARU, ester, and an alkoxysilane derivative. 
[0015] 

In the oxygen absorbency constituent of above-nnentioned this invention, the nnethylene nnachine which 
adjoins said unsaturated bond in said alicyclic structure nnay not be replaced. 

[0016] 

The packaging medium of this invention contains the portion which consists of an oxygen absorbency 
constituent of above-mentioned this invention. 
[Effect of the Invention] 
[0017] 

Since the oxygen absorbent of this invention has the small molecular weight of an organic compound, It is 
easy to distribute resin etc. Since the portion of the unsaturated bond which oxidizes forms annular 
structure, also when the oxygen absorbent of this invention oxidizes, it cannot emit the compound of low- 
molecular quantity easily. For this reason, even if the oxygen absorbent of this invention absorbs oxygen, it 
does not generate a bad smell easily. 
[Best Mode of Carrying Out the Invention] 
[0018] 

Hereafter, an embodiment of the invention is described. Although the concrete compound is illustrated as a 
compound which reveals a specific function in the following explanation, this invention is not limited to this. 
The material illustrated may be used independently, or it may usually be used in combination. 
[0019] 

(Embodiment 1) 

Embodiment 1 explains the oxygen absorbent of this invention. The oxygen absorbent of Embodiment 1 is 

provided with the following. 

It has alicyclic structure including an unsaturated bond (carbon-carbon double bond), and a molecular 
weight is 3000 or less organic compound (it may be hereafter called an organic compound (A)). 
Oxygen absorption catalyst. 

Hereafter, the example of an organic compound (A) is explained. 
[0020] 

It is decided according to the material and the purpose of use with an oxygen absorption catalyst which are 
comparatively alike, and limitation in particular does not have, and are used that it will be an organic 
compound (A). In an example in the case of using transition metal salt as an oxygen absorption catalyst, it 
is good to organic compound (A) 100 weight section also considering the quantity of transition metal salt as 
a range of a 10"^ weight section - five weight sections. When using a radical generating agent and a 
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photocatalyst as an oxygen absorption catalyst, it is good to organic connpound (A) 100 weigiit section also 
considering the quantity of an oxygen absorption catalyst as a range of 0.1 weight sections - 100 weight 
sections. 
[0021] 

[ as a typical exannple of the unsaturated alicyclic hydrocarbon nnachine contained in an organic connpound 
(A) ] For exannple, a cyclohexenyl group (cyclohexenyl basis), a cyclohexenylene nnachine 
(cyclohexenylene basis), a cycle octenyl group (cyclooctenyl basis), and a cycio octenylene machine 
(cyclooctenylene basis) are mentioned. It is preferred that the methylene machine which adjoins an 
unsaturated bond in alicyclic structure is not replaced. According to such composition, while high oxygen 
absorption power is obtained, generating of the low-molecular compound by oxidization of an organic 
compound can be controlled. 
[0022] 

An organic compound (A) may be a monocycle system compound including one annular structure, and 
may be a polycyclic compound including two or more annular structures called 2 ring-system hydrocarbon 
and 3 ring-system hydrocarbon. The ranges of the number of the carbon which constitutes annular 
structure are 5-12, for example. . [ a part of hydrogen combined with the carbon which constitutes annular 
structure ] It may be replaced by substituents, such as halogen, the alkyi group which may have a 
substituent, the aryl group which may have a substituent, an alkyI aryl machine which may have a 
substituent, an alkoxy group, a carboxyl group, an acyl group, and a cyano group. Annular structure can 
choose the number of the carbon-carbon double bonds included in annular structure in the range used as 
an aromatic ring. For example, in the case of a five-membered ring or six membered-rings, one piece or 
two carbon-carbon double bonds are included. An organic compound (A) may also contain an alicyclic 
saturated hydrocarbon machine and aromatic hydrocarbon machine, as long as it has alicyclic structure 
including an unsaturated bond. 
[0023] 

An organic compound (A) may be an annular polymer (it may be hereafter called a compound (A1)) of 
diene compounds, such as 1 and 3-conjugate diene compound. The molecular weight of a compound (A1 ) 
is usually 3000 (500 or less [ for example, ]) or less. As a 1 and 3-conjugate diene compound, butadiene, 
isoprene (the 2-methyl 1, 3-butadiene), and chloroprene (the 2-chloro 1, 3 butadiene) can be mentioned, 
for example. As a polymer, a trimer, a tetramer, a pentamer, etc. are mentioned, for example. More 
specifically, the trimer of isoprene, a tetramer, a pentamer, etc. can be used as a compound (A1). Also in 
these, since composition is easy, it is preferred to use the trimer of isoprene. 
[0024] 

An organic compound (A) may also contain a hetero atom. When an organic compound (A) contains a 
hetero atom, it becomes that it is easy to make polymers, such as an ethylene vinyl alcohol copolymer, 
distribute an organic compound (A). Although at least one chosen from ASETARU, ester, and an 
alkoxysilane derivative is mentioned as an organic compound which contains an oxygen atom as a hetero 
atom, for example. It may not be limited to this but they may be alcohol, ether, EPO KISHIDO, aldehyde, 
ketone, carboxylic acid, and phosphoric acid. As an organic compound which contains a sulfur atom as a 
hetero atom, CHIOASE tar, CHIOESUTERU, CHIOETERU, thiocarboxylic acid, etc. are mentioned, for 
example. As an organic compound which contains a nitrogen atom as a hetero atom, amine, amide, imide. 
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amino acid, etc. are mentioned, for example. Tliree examples of the organic compound (A) containing an 
oxygen atom are explained below. An oxygen atom is contained in the basis combined with unsaturated 
alicyclic structure in the following examples. 
[0025] 

In the 1st example, an organic compound (A) is a compound (it may be hereafter called a compound (A2)) 
containing ASETARU, i.e., ASETARU structure. The molecular weight of a compound (A2) is usually 3000 
(500 or less [ for example, ]) or less. When a compound (A2) includes cyclic acetal structure, and 
distributing to resin, the effect that the heat stability of a compound (A2) improves can be expected. 
[0026] 

The structure included in the formula (2) or formula (3) explained in the work example as a cyclic acetal 
structure, for example and the basis by which the substituent was added to these are mentioned. As a 
substituent, a hydroxyl machine and an alky! group are mentioned, for example. While the BURIDO out 
from resin is controlled since it is hard to volatilize when it has a hydroxyl machine as a substituent, 
compatibility with polar resin improves. When it has an all<yl group as a substituent, compatibility with 
nonpolar resin improves. The basis including cyclic acetal structure is combined with alicyclic hydrocarbon 
including an unsaturated bond. 
[0027] 

The 2nd example of the organic compound (A) containing an oxygen atom is a compound (it may be 
hereafter called a compound (A3)) containing ester, i.e., ester structure. The molecular weight of a 
compound (A3) is usually 3000 (1500 or less [ for example, ]) or less. A compound (A3) is provided with 
the following. 

Unsaturated alicyclic hydrocarbon. 
Ester structure. 

For example, oligomer of the ester containing an unsaturated alicyclic hydrocarbon machine is mentioned 

as a compound (A3). 
[0028] 

The 3rd example of the organic compound (A) containing an oxygen atom is an alkoxysilane derivative (it 
may be hereafter called a compound (A4)), i.e., the compound containing an alkoxy silyl group. The 
molecular weight of a compound (A4) is usually 3000 (500 or less [ for example, ]) or less. As an alkoxy 
silyl group, a triethoxy silyl machine and a trimethoxysilyl machine are mentioned, for example. Although 
there is no limitation in particular in the portion besides alicyclic structure including an unsaturated bond 
and alkoxy silyl Motomochi, For example, atom groups, such as halogen, the alkyi group which may have a 
substituent, the aryl group which may have a substituent, an alkyI aryl machine which may have a 
substituent, an alkoxy group, a carboxyl group, an acyl group, and a cyano group, may also be included. 
[0029] 

An oxygen absorption catalyst is an additive agent for promoting oxygen absorption. With an oxygen 
absorption catalyst, oxidization of an organic compound (A) is promoted and, as a result, oxygen in 
atmosphere is consumed. At least one chosen from the group which consists of an oxidation catalyst (for 
example, transition metal salt), a radical generating agent, and a photocatalyst, for example can be used 
for an oxygen absorption catalyst. 
[0030] 
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Transition metal salt can be used for an oxidation catalyst. As a transition nnetal which constitutes salt, iron, 
nickel, copper, manganese, cobalt, rhodium, titanium, chromium, vanadium, and RUTENIUMU are 
mentioned, for example. Also in these, iron, nickel, copper, manganese, and cobalt are preferred. 
[0031] 

As an anion which constitutes transition metal salt, organic acid or the anion of chloride origin is 
mentioned, for example. As organic acid, KISAN acid, neo decanoic acid, linoleic acid, Thor acid, oleic 
acid, resin acid, capric acid, and naphthenic acid are mentioned to acetic acid, stearic acid, 
dimethyldithiocarbamic acid, pulmitic acid, and 2-ethyl, for example. As typical transition metal salt, KISAN 
acid cobalt, neo decanoic acid cobalt, cobalt naphthenate, and stearic acid cobalt are mentioned to 2-ethyl, 
for example, in addition - as transition metal salt - lo - NOMA (ionomer) may be used. 
[0032] 

As a radical generating agent, for example N-hydroxysuccinic acid imide, N-hydroxy maleic acid imide, N, 
and N'-dihydroxy cyclohexane tetracarboxyiic acid diimide, N-hydroxy phthalic acid imide, N-hydroxy 
tetrachlorophthalic acid imide, N-hydroxy tetrabromo phthalic acid imide, N-hydroxy hexahydrophthalic acid 
imide, 3-sulfo ****- N-hydroxy phthalic acid imide, 3-methoxy carbonyl N-hydroxy phthalic acid imide, 3- 
methyl N-hydroxy phthalic acid imide, 3-hydroxy N-hydroxy phthalic acid imide, 4-nitroglycerine N-hydroxy 
phthalic acid imide, 4-chloro N-hydroxy phthalic acid imide, 4-methoxy N-hydroxy phthalic acid imide, 4- 
dimethylamino N-hydroxy phthalic acid imide, 4-Calvo ****- N-hydroxy hexahydrophthalic acid imide, 4- 
methyl N-hydroxy hexahydrophthalic acid imide, Although N-hydroxy beef fat acid imide, N-hydroxy himic 
acid imide, N-hydroxy trimellitic acid imide, N, and N-dihydroxy pyromellitic acid diimide etc. are mentioned, 
N-hydroxysuccinic acid imide, N-hydroxy maleic acid imide, N-hydroxy hexahydrophthalic acid imide, N 
and N'-dihydroxy cyclohexane tetracarboxyiic acid diimide, N-hydroxy phthalic acid imide, N-hydroxy 
tetrabromo phthalic acid imide, and especially N-hydroxy tetrachlorophthalic acid imide are preferred. 
[0033] 

As a photocatalyst, a titanium dioxide, tungstic oxide, a zinc oxide, cerium oxide, titanic acid strontium, and 
potassium niobate are mentioned, for example. These are usually used with a powdered form. Also in 
these, a photocatalyst function is high and is accepted also as a food additive, and since it is safe and 
inexpensive, a titanium dioxide is preferred. As for a titanium dioxide, it is preferred that it is an ANATAZE 
type, and it is preferred that 30weight % or more (preferably 50 weight % or more) of titanium dioxide 
powder is an ANATAZE type titanium dioxide. A high photocatalyst operation is obtained by using an 
ANATAZE type titanium dioxide. 
[0034] 

It is mixable with a form with various organic compounds (A) and oxygen absorption catalysts. The mixed 
form is not limited as long as oxygen absorption power is demonstrated. For example, a solvent may be 
removed after making a solvent dissolve or distribute both. In order that using with solution, without 
removing a solvent may also be possible and its dispersibility may improve in this case, oxygen absorption 
power may improve. After both apply or impregnate a carrier with the fluid dissolved or distributed, the 
solvent in a fluid may be removed. As a carrier, a porous carrier can be used, for example and silica gel, 
activated carbon, zeolite, etc. can specifically be used. Both may be distributed in a polymer. 
[0035] 

(Embodiment 2) 
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Embodiment 2 explains the oxygen absorbency constituent of tliis invention. The oxygen absorbency 
constituent of Embodiment 2 contains the organic compound and oxygen absorption catalyst which were 
distributed by resin and resin. The organic compound and an oxygen absorption catalyst can be attained to 
with the organic compound (A) explained by Embodiment 1, and an oxygen absorption catalyst can be 
used for them. That is, the constituent of Embodiment 2 contains the oxygen absorbent explained by 
Embodiment 1. 
[0036] 

The quantity in particular of the organic compound (A) contained in the constituent of Embodiment 2 and 
an oxygen absorption catalyst does not have limitation, and is adjusted according to the material and the 
purpose to be used. It is [ as opposed to / with the constituent of an example / resin 100 weight section ] 
good also considering the quantity of an organic compound (A) as a range of one weight section - 30 
weight sections. When using transition metal salt as an oxygen absorption catalyst, it is good to organic 

-4 

compound (A) 100 weight section also considering the quantity of transition metal salt as a range of a 10 
weight section - five weight sections. When using a radical generating agent and a photocatalyst as an 
oxygen absorption catalyst, it is good to organic compound (A) 100 weight section also considering the 
quantity of an oxygen absorption catalyst as a range of 0.1 weight sections - 100 weight sections. 
[0037] 

Resin is chosen according to the use of a constituent. As typical resin, synthetic resins, such as polyvinyl 
alcohol system resin, polyamide system resin, and polyacrylonitrile system resin, are mentioned, for 
example. Since these resin has high oxygen barrier property, a constituent suitable for the packaging 
material of the article in which degradation by oxygen poses a problem is obtained. 
[0038] 

As resin other than the above, polyethylene, polypropylene, poly 4-methyl 1-pentene, and polyolefin called 
poly 1-BUTEN may be used, for example. An ethylene propylene copolymer, a polyvinylidene chloride, 
polyvinyl chloride, polystyrene, polycarbonate, and poly acrylate may be used. Polyester, such as 
polyethylene terephthalate, poly butylene terephthalate, and polyethylenenaphthalate, may be used. The 
copolymer of ethylene or propylene, and other monomers may be used. As other monomers, for example 
1-BUTEN, iso BUTEN, 4-methyl 1-pentene, 1-HEKISEN, alpha-OREFIN called 1-OKUTEN; Itaconic acid, 
Methacrylic acid, acrylic acid, unsaturated carboxylic acid called a maleic anhydride. The salt, its portion or 
perfect ester, its nitril, its amide. The anhydride; Formic acid vinyl, acetic acid vinyl, vinyl propionate, vinyl 
butyrate. Vinyl octanoate, vinyl dodecanoate, vinyl stearate, carboxylic acid vinyl ester; called vinyl arak 
DONETO ~ vinylsilane system compound [, such as vinyltrimetoxysilane, ]; - unsaturated sulfonic acid or 
its salt; ~ ARUKIRUCHI all; - vinyl pyrrolidone can be mentioned. 
[0039] 

Polyvinyl alcohol system resin is obtained by saponifying the independent polymer of vinyl ester, or the 
copolymer (it is a copolymer of vinyl ester and ethylene especially) of vinyl ester and other monomers 
using an alkali catalyst etc. As vinyl ester, although acetic acid vinyl is mentioned, for example, other fatty 
acid vinyl ester (vinyl propionate, vinyl pivalate, etc.) may be used. 
[0040] 

The degree of saponification of the vinyl ester component of polyvinyl alcohol system resin is more than 90 
mol % preferably, for example, is more than 95 mol %. By making the degree of saponification more than 
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90 mol %, the fall of the GASUBARIA nature under high humidity can be controlled. Two or more kinds of 
polyvinyl alcohol system resin in which the degrees of saponification differ may be used. It can ask for the 
degree of saponification of polyvinyl alcohol system resin by a nuclear magnetic resonance (NMR) method. 

[0041] 

the suitable melt flow rate (MFR) (based on JIS K7210 under 210 ** and 2160g load) of polyvinyl alcohol 
system resin -- 0.1-100g/10 minutes - more - suitable - 0.5-50g/- they are 1-30g/10 minutes still more 
suitably for 10 minutes. When a melt flow rate separates from 0. 1 g-1 GOg/the range for 10 minutes, 
processability when performing melting fabrication worsens in many cases. 
[0042] 

Also in polyvinyl alcohol system resin, melting fabrication is possible for an ethylene vinyl alcohol 
copolymer (EVOH), and the GASUBARIA nature under high humidity has the feature of being good. The 
rate of the ethylene unit occupied per structure of EVOH is 5-60-mol% (preferably 10-55-mol %) of the 
range, for example. By making the rate of an ethylene unit more than 5 mol %, the fall of the GASUBARIA 
nature under high humidity can be controlled. High GASUBARIA nature is obtained by making the rate of 
an ethylene unit less than 60 mol %. It can ask for the rate of an ethylene unit by a nuclear magnetic 
resonance (NMR) method. The mixture of two or more kinds of EVOH(s) from which the rate of an ethylene 
unit differs may be used. 
[0043] 

As long as the effect of this invention is acquired, EVOH may also contain a little other monomers as a 
copolymer component. As an example of such a monomer, for example Propylene, 1 -BUTEN, alpha- 
OREFIN, such as iso BUTEN, 4-methyl 1-pentene, 1-HEKISEN, and 1-OKUTEN; Itaconic acid. 
Unsaturated carboxylic acid, such as methacrylic acid, acrylic acid, and a maleic anhydride, and the 
derivative of those; Vinyltrimetoxysilane, Vinylsilane system compound; unsaturated sulfonic acid or all 
[ its / salt; ARUKIRUCHI ], such as vinyltriethoxysilane, vinyl bird (beta-methoxy ethoxy) Silang, and 
gamma-methacryloxypropyltrimethoxysilane; vinyl pyrroiidone is mentioned. When EVOH contains 0.0002- 
0.2 mol of vinylsilane compound % as a copolymer component and it fabricates by co-extrusion molding or 
coinjection molding, manufacture of a homogeneous molded product becomes easy. As a vinylsilane 
system compound, vinyltrimetoxysilane and vinyltriethoxysilane are used suitably. 
[0044] 

A boron compound may be added to EVOH. By this, when fabricating by co-extrusion molding or 
coinjection molding, manufacture of a homogeneous molded product becomes easy. As a boron 
compound, boric acid (for example, orthoboric acid), the ester of boric acid, borate salt, and boron hydride 
are mentioned, for example. Alkali metal salt (for example, acetic acid sodium, potassium acetate, sodium 
phosphate) may be added to EVOH. Layer indirect arrival nature and compatibility may be able to be 
improved by this. A phosphoric acid compound (for example, phosphoric acid 2 hydrogen sodium, 
potassium dihydrogen phosphate, hydrogen-phosphate disodium, dipotassium hydrogen phosphate) may 
be added to EVOH. The heat stability of EVOH may be able to be improved by this. EVOH by which 
additive agents, such as a boron compound, alkali metal salt, and phosphorus compounds, were added 
can be manufactured by a publicly known method. 
[0045] 
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The kind in particular of polyannide systenn resin is not linnited, but For exannple, PORIKA pro annide (nylon 
6), The poly UNDE can annide (Nylon 11), poly lauryl lactann (Nylon 12), Fatty series polyannide 
independent polynners, such as polyhexannethylene adipannide (nylon 6 and 6) and polyhexannethylene 
SEBAKAMIDO (nylon 6 and 12); Caprolactam / RAURO lactam copolynner (nylon 6/12), Caprolactann / 
annino undecanoic acid copolynner (nylon 6/11), Caprolactann / onnega-annino nonanolc acid copolymer 
(nylon 6/9), Caprolactam / hexamethylene adipamide copolymer (the nylon 6/6, 6), Fatty series polyamide 
copolymers, such as caprolactam / hexamethylene adipamide / hexamethylene SEBAKAMIDO copolymer 
(the nylon 6/6, 6/6, 10); Polymetaxylylene adipamide (MX-nylon), Aromatic polyamide, such as 
hexamethylene terephthalamide / hexamethyleneisophthalamide copolymer (nylon 6T/6I), is mentioned. 
These polyamide resin can also be used independently, respectively, and two or more sorts can be mixed 
and it can also be used. Also in these, PORIKA pro amide (nylon 6) and polyhexamethylene adipamide 
(nylon 6 and 6) are preferred. 
[0046] 

As polyacrylonitrile system resin, the independent polymer of acrylonitrile and the copolymer of monomers, 

such as acrylic ester, and acrylonitrile are mentioned. 

[0047] 

As long as the effect of this invention is acquired, the constituent of Embodiment 2 An antioxidant. At least 
one of the additive agents, such as a plasticizer, heat stabilizer (melting stabilizer), a photoinitiator, a 
deodorant, an ultraviolet ray absorbent, a spray for preventing static electricity, lubricant, colorant, a filler, a 
bulking agent, paints, dye, processing aid, fire retardant, an antifogger, and a drier, may also be included. 

[0048] 

As heat stabilizer (melting stabilizer), one sort of a hydrotalcite compound and metal salt (for example, 
calcium stearate and stearic acid magnesium) of high-class aliphatic carboxylic acid or two sorts or more 
can be used, for example. By using these compounds, generating of gel or a fish eye can be prevented at 

the time of manufacture of a constituent. 
[0049] 

When the oxygen absorbent of this invention is used, generating of the bad smell accompanying oxygen 
absorption is reduced sharply. However, when especially a bad smell uses a constituent as a packaging 
material of the article which poses a problem, in order to control generating of a bad smell further, the 
constituent of this invention may also contain a deodorant. 
[0050] 

As a deodorant, a zinc compound, an aluminium compound, a silicon compound, an iron (II) compound, 

and organic acid are mentioned, for example. 

[0051] 

The constituent of this invention can be formed by mixing ingredients, such as an oxygen absorbent 
(namely, an organic compound (A) and an oxygen absorption catalyst), resin, and an additive agent. In 
particular the method and a mixed order that mix each ingredient are not limited. For example, all 
ingredients may be mixed simultaneously. It may mix with resin, after mixing an organic compound (A), an 
oxygen absorption catalyst, and an additive agent. It may mix with an oxygen absorption catalyst and resin, 
after mixing an organic compound (A) and an additive agent. It may mix with an organic compound (A) and 
an additive agent, after mixing an oxygen absorption catalyst and resin. It may mix with an oxygen 
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absorption catalyst, after mixing an organic connpound (A), resin, and an additive agent. It nnay nnix with an 
organic compound (A) and resin, after mixing an oxygen absorption catalyst and an additive agent. The 
mixture which mixed and obtained an organic compound (A), resin, and an additive agent, and the mixture 
which mixed and obtained an oxygen absorption catalyst and resin may be mixed. 
[0052] 

As the mixed concrete method, each ingredient is dissolved in a solvent, two or more solution is produced, 
for example, and the method of evaporating a solvent after mixing these solution, and the method of 
adding and kneading other ingredients to the resin which carried out melting are mentioned. 

[0053] 

Kneading can be performed using a ribbon blender, a high-speed mixer, KONIDA, a mixing roll, an 

extrusion machine, or an intensive mixer, for example. 

[0054] 

The constituent of this invention can be fabricated in various forms, for example, a film, a sheet, a 
container, etc. These molded products can be used as a packaging medium or a deoxidizer. It may 
fabricate, once it makes the constituent of this invention into a pellet, and the dry blend of each ingredient 
of a constituent may be carried out, and it may be fabricated directly. 
[0055] 

(Embodiment 3) 

Embodiment 3 explains the packaging medium of this invention. The packaging medium of this invention 
contains the layer which consists of an oxygen absorbency constituent explained by Embodiment 2. This 
packaging medium can be formed by processing the constituent of Embodiment 2 into various shape. 
[0056] 

The constituent of Embodiment 2 may be fabricated in shape, such as a film, a sheet, and a pipe, by a 
melting extrusion-molding method, for example. It may fabricate in container shape by injection molding 
process. It may fabricate in hollow containers, such as a bottle, with a hollow molding method. As hollow 
fabrication, extrusion hollow fabrication and injection hollow fabrication are applicable, for example. 
[0057] 

Although the packaging medium of Embodiment 3 may comprise only a layer (it may be hereafter called a 
layer (A)) which consists of a constituent of Embodiment 2, it may be a layered product with the layer (it 
may be hereafter called a layer (B)) which consists of other materials. By considering it as a layered 
product, the characteristics, such as a mechanical property, steam barrier property, and oxygen barrier 
property, can be raised further. The material and the number of layers (B) are chosen according to the 
characteristic needed for a packaging medium. 
[0058] 

The structure of a layered product does not have limitation in particular. Between layers (A) (B), the 
adhesive resin layer (it may be hereafter called a layer (C)) for pasting both up may be arranged. The 
composition of a layered product, for example The layer (A) / layer (B) layer (B) / layer (A) / layer (B), (A) / 
(C) / layer layer [ layer ] (B) layer (B) / layer (C) / layer (A) / layer (C) - (B) / [ /layer (B) layer ] layer (A) / 
layer (B) / layer (A) / layer (B), and (B) / [ layer / (B)/layer / (C)/layer / (A)/layer / (C)/layer ] layer (C) / layer 
(A) / layer (C) / layer (B) are mentioned. When a layered product contains two or more layers (B), they may 
be the same or may differ. The thickness in particular of each layer of a layered product is not limited. By 
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making the rate of the thickness of the layer (A) to the thickness of the whole layered product into 2 to 20% 

of range, it nnay beconne advantageous in respect of fabrication nature and cost. 

[0059] 

A layer (B) can be formed with thermoplastics or metal, for example. As a metal used for a layer (B), steel, 
aluminum, etc. are mentioned, for example. Although the thermoplastics in particular used for a layer (B) is 
not limited, the resin illustrated about the layer (A) can be used, for example. For example, polyethylene, 
polypropylene, poly 4-methyl 1-pentene, and polyolefin called poly 1-BUTEN may be used. An ethylene 
propylene copolymer, a polyvinylidene chloride, polyvinyl chloride, polystyrene, polyacrylonitrile, 
polycarbonate, poly acrylate, and an ethylene vinyl alcohol copolymer may be used. Polyester, such as 
polyethylene terephthalate, poly butylene terephthalate, and polyethylenenaphthalate, may be used. 
Polyamide, such as PORIKA pro amide, polyhexamethylene adipamide, and polymetaxylylene adipamide, 
may be used. The copolymer of ethylene or propylene, and other monomers may be used. As other 
monomers, for example 1-BUTEN, iso BUTEN, 4-methyl 1-pentene, 1-HEKISEN, alpha-OREFIN called 1- 
OKUTEN; Itaconic acid, Methacrylic acid, acrylic acid, unsaturated carboxylic acid called a maleic 
anhydride. The salt, its portion or perfect ester, its nitril, its amide. The anhydride; Formic acid vinyl, acetic 
acid vinyl, vinyl propionate, vinyl butyrate, Vinyl octanoate, vinyl dodecanoate, vinyl stearate, carboxylic 
acid vinyl ester; called vinyl arak DONETO ~ vinylsilane system compound [, such as 
vinyltrimetoxysilane, ]; ~ unsaturated sulfonic acid or its salt; ~ ARUKIRUCHI all; ~ vinyl pyrrolidone can be 
mentioned. 
[0060] 

A layer (A) and a layer (B) may be unextended things, and may be extended or rolled by one axis or two 

axes. 
[0061] 

The adhesive resin used for a layer (C) will not be limited especially if between each layers can be pasted 
up. For example, the thing (carboxylic acid denaturation polyolefin resin) which copolymerized or 
denatured [ graft ] a polyurethane system and polyester system 1 liquid type or 2 liquid type hardenability 
adhesives, unsaturated carboxylic acid, or its anhydrides (maleic anhydride etc.) at the olefin system 
polymer can be used. When a layer (A) and a layer (B) contain polyolefin resin, high adhesiveness can be 
realized by using carboxylic acid denaturation polyolefin resin. The resin produced as carboxylic acid 
denaturation polyolefin system resin by carrying out carboxylic acid denaturation of the polymers, such as 
polyethylene, polypropylene, copolymerization polypropylene, an ethylene-vinyl acetate copolymer, and an 
ethylene (meta) acrylic ester copolymer, for example is mentioned. 
[0062] 

A deodorant may be blended with at least one layer of the layers which constitute a layered product. The 

deodorant illustrated by Embodiment 2 can be used for a deodorant, for example. 

[0063] 

The manufacturing method in particular of the layered product of Embodiment 3 is not limited, for example, 
can be formed by a publicly known method. For example, methods, such as the extrusion laminating 
method, the dry laminating method, the solvent casting method, a coinjection-molding method, and a 
coextrusion process, are applicable. As a coextrusion process, the co-extrusion laminating method, a co- 
extrusion sheet forming method, a co-extrusion inflation molding method, and a co-extrusion blow-molding 
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method are applicable, for example. 
[0064] 

When the packaging medium of this invention is a container which has multilayer structure, it becomes 
possible to absorb oxygen in a container promptly by arranging the layer which consists of a constituent of 
Embodiment 2 in the layer near the inside of a container, for example, an innermost layer. 
[0065] 

This invention is used also in a multilayer container suitably for the multilayer container whose thickness of 
all the layers is 300 micrometers or less, or the multilayer container manufactured by an extrusion blow- 
molding method. 
[0066] 

The multilayer container whose thickness of all the layers is 300 micrometers or less is a container which 
consists of a comparatively thin multilayer structure like a multilayer film, and is usually used with forms, 
such as a pouch. It is flexible and manufacture is also simple, and since it excels in GASUBARIA nature 
and has a still more continuous oxygen absorption function, it is very useful to packing of the product in 
which susceptibility deteriorates easily highly to oxygen. High flexible nature is obtained by total layer 
thickness being 300 micrometers or less. Higher flexible nature is obtained by 250 micrometers or less of 
thickness of all the layers being especially 200 micrometers or less. When mechanical strength is taken 
into consideration, as for total layer thickness, it is preferred that it is not less than 10 micrometers, and it is 
more preferred that it is not less than 20 micrometers. 
[0067] 

As for at least one surface coat of a multilayer film, in order to seal such a multilayer container, it is 
preferred that it is a layer which consists of resin which can be heat sealed. As such resin, polyethylene 
and polyolefin called polypropylene can be mentioned, for example. A multilayer container is obtained by 
filling up with and heat sealing a content on the multilayer film processed in the shape of a bag. 
[0068] 

On the other hand, the multilayer container manufactured by an extrusion blow-molding method is usually 
used with the form of a bottle etc. Productivity is high, and since it excels in GASUBARIA nature and has a 
still more continuous oxygen absorption function, it is very useful to packing of the product in which 
susceptibility deteriorates easily highly to oxygen. 
[0069] 

Generally the range of the thickness of the drum section of a bottle type container is 100-2000 
micrometers, and it is chosen according to a use. In this case, thickness of the layer which consists of a 
constituent of Embodiment 2 can be made into the range of 2-200 micrometers, for example. 
[0070] 

The packaging media of this invention may be the packing for containers (gasket), and a gasket especially 
for the cap of a container. In this case, a gasket is formed with the constituent of Embodiment 2. 
[0071] 

Hereafter, this invention is explained still in detail using a work example. 

[Work example 1] 

[0072] 

In the work example 1 , the oxygen absorption power of the annular trimer (it may be hereafter called IP 
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trimer) of the 2-methyl 1 and 3-butadiene was measured. 
[0073] 

IP trimer was produced by the following methods. First, nickel tetra-carbonyl 2 millimole, tree n- 
BUCHIRUHI matter 2 millimoles, and the 2-methyl 1 and 3-butadiene 20mL (0.2 mo!) were mixed, and it 
agitated at room temperature. After generating of carbon monoxide stopped, and adding trimethyl 
aluminum 10 millimole, the 2-methyl 1, and 3-butadiene 50mL (0.5 mol) and sealing a reaction vessel, at 
80 **, it was made to react for 12 hours and cooled after that. Ether extraction of the obtained reaction 
mixture was carried out with chloride acidity, and concentration and distillation were performed after the 
flush. Thus, IP trimer denoted by a formula (1) was obtained. 
[0074] 

[Chemical formula 1] 



[0075] 

Next, the oxygen absorbent was produced by the following methods. First, it dissolved in the hexane which 
deaerated 1-g IP trimer under a nitrogen atmosphere, and cobalt naphthenate was added so that it might 
be set to 800 ppm by metal conversion. Next, hexane was distilled off. Thus, the oxygen absorbent was 
obtained. This oxygen absorbent 0.1g was fed into the bottle with a capacity of 260 cc 50% at 23 ** in the 
interior of a room of RH, and it covered. This bottle was kept in the 23 ** interior of a room, and the oxygen 
absorption rate of the oxygen absorbent was measured by measuring the oxygen concentration in the 
bottle after fixed time progress. 
[0076] 

Same evaluation was performed using poly butadiene of the product made by Aldrich instead of IP trimer 

as a comparative example. 

[0077] 

The measurement result of IP trimer and poly butadiene is shown in drawing 1 . IP trimer showed good 
oxygen absorption power so that clearly from drawing 1 . 
[Work example 2] 
[0078] 

In the work example 2, the oxygen absorption power of the oxygen absorbent using a compound and ester 

oligomer including cyclic acetal structure was measured. 

[0079] 

As a compound including cyclic acetal structure, the mixture of the compound denoted by the following 

formulas (2) and formulas (3) was used. 

[0080] 

[Chemical formula 2] 
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OH 



[0081] 

[Chemical formula 3] 
OH 




■-■(3) 



[0082] 

As an ester oligomer, what is denoted by the following formulas (4), and the thing denoted by the following 

formulas (5) were used. 

[0083] 

[Chemical formula 4] 



http://dossierLipdlinpit.go.ip/cgi-bin/tran_web_cgi_eiie?u=http%3A%2F%2Fdossier 6/5/2009 




[0084] 

[Chemical formula 5] 




[0085] 



JP,2005-230756,A [CLAIM + DETAILED DESCRIPTION] Page 16 of 20 

The ASETARU compound denoted by the formula (2) and (3) was produced by the following methods. In 
the three-lot flask of content volume lOOmL, first, toluene 55mL and 22.0 g (0.2 mol) of 3-SHIKUROHEKI 
Szenkar BOKUSU aldehyde, It was made to react at 120 ** for 2 hours, preparing 18.4 g (0.2 mol) of 
glycerol, and the p-toluenesulfonic acid O.lg, and removing the water to generate. And when the water 
3.6g was separated, the reaction was stopped, and the reaction mixture was cooled to room temperature. 
After the ammonia solution neutralized this reaction mixture 25%, water 25mL was added and the organic 
layer was separated. After washing the obtained organic layer one by one by water 25mL and saturation 
salt solution 25mL, anhydrous sodium sulfate was added and it was made to dry. Next, after distilling off 
toluene under decompression, 22.1 g of mixtures of the ASETARU compound made into the purpose were 
obtained by carrying out distillation under reduced pressure. 
[0086] 

The oligomer denoted by a formula (4) was produced by the following methods. In the three-lot flask of 
content volume 300mL, first, 100 g of toluene, 5-cyclo ********. 1_ 14.2 g (0.1 mol) of 1-dimethanol, It was 
made to react at 120 ** for 6 hours, preparing the 4 and 5-dihydrotetrahydrophtal acid 17.0g (0.1 mol) and 
the p-toluenesulfonic acid O.lg, and removing the water to generate. And when the water 1.9g was 
separated, the reaction was stopped, and the reaction mixture was cooled to room temperature. After 
washing this reaction mixture 3 times by water lOOmL, toluene was distilled off under decompression. 
Thus, the molecular weight obtained 31.1 g of oligomer denoted by about 1500 formula (4). 
[0087] 

The oligomer denoted by a formula (5) was replaced with 5-cyclo ********. 1 and 14.2 g of 1-dimethanol, 
and was produced by the same method as oligomer of a formula (4) except for having used 5-cyclo 
********- 1 and 14.2 g (0.1 mol) of 2-JIORU. Thus, the molecular weight obtained 32.7 g of oligomer 
denoted by about 1500 formula (5). 
[0088] 

Next, the oxygen absorbent was produced by the following methods. First, 1g of mixtures or 1 g of ester 
oligomers of the above-mentioned ASETARU compound were dissolved in the deaerated toluene under a 
nitrogen atmosphere, and cobalt naphthenate was added so that it might be set to 800 ppm by metal 
conversion. Next, toluene was distilled off. Thus, three kinds of oxygen absorbents were obtained. Except 
for having used the N-hydroxy phthalic acid imide (NHPI) which is a radical generating agent instead of 
cobalt naphthenate, three kinds of oxygen absorbents were obtained in the similar way. About the mixture 
with the ASETARU compound denoted by the ASETARU compound denoted by the above-mentioned 
formula (2), and a formula (3), the oxygen absorbent was obtained for the powder (the product made by 
Japanese Aerosil, P-25) of the titanium dioxide in the similar way except for 1 and having used 1 0weight % 
instead of cobalt naphthenate. 
[0089] 

These oxygen absorbents O.lg were fed into the bottle with a capacity of 260 cc 50% at 23 ** in the interior 
of a room of RH, and it covered. When cobalt naphthenate and NHPI were used for an oxygen absorption 
catalyst, this bottle was kept by a 60 ** constant temperature bath, and the oxygen absorbed of the oxygen 
absorbent was measured by measuring the oxygen concentration in the bottle after progress for seven 
days. When a titanium dioxide was used for an oxygen absorption catalyst, this bottle was kept at 23 ** 
under the fluorescent light, and the oxygen absorbed of the oxygen absorbent was measured by 
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measuring tlie oxygen concentration in tlie bottle after progress for seven days, 
shown in Table 1. 
[0090] 
[Table 1] 



[0091] 

The saturation oxygen absorbed shown in Table 1 does not show the maximum oxygen absorbed of the 
compound of formula (2) - (5). By raising the dispersibility in an oxygen absorbent, the compound of 
formula (2) - (5) shows higher oxygen absorption power. For example, when a formula (2), and the 
ASETARU mixture and cobalt naphthenate of (3) were made to stick to silica gel and saturation oxygen 
absorbed was measured, the value of 130cc/g was acquired. 
[Work example 3] 
[0092] 

In the work example 3, the oxygen absorbent was distributed in EVOH and oxygen absorption power was 
measured. A mixture with the ASETARU compound expressed with the ASETARU compound denoted by 
the above-mentioned formula (2), and a formula (3) to measurement, The mixture of the ester compound 
denoted by the above-mentioned formula (5), the compound denoted by the following formulas (6), and the 
compound denoted by a formula (7) and the mixture of the compound denoted by the following formulas 
(8) and the compound denoted by a formula (9) were used. 
[0093] 

[Chemical formula 6] 
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[0094] 

[Chemical formula 7] 



OH 




[0095] 

[Chemical formula 8] 




[0096] 

[Chemical formula 9] 
OH 




[0097] 

[ the mixture of a compound denoted by the formula (6) and (7) ] Except for using 27.6 g (0.2 mol) of cycio 
OKUTENKARUBOKUSU aldehyde instead of 22.0 g of 3-SHIKUROHEKI Szenkar BOKUSU aldehyde, the 
mixture of the compound denoted by the formula (2) and (3) was produced by the same method. 
[0098] 

[ the mixture of a compound denoted by the formula (8) and (9) ] Except for using 32.4 g (0.2 mol) of 
tricycio decene KARUBOKUSU aldehyde instead of 22.0 g of 3-SHIKUROHEKI Szenkar BOKUSU 
aldehyde, it produced by the same method as the manufacturing process of the mixture of a compound 
denoted by the formula (2) and (3). 
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[0099] 

Next, the sheet which contains an oxygen absorbent constituent by the following nnethods was produced. 
First, stearic acid cobalt is added to EVOH which carried out nnelting at 200 ** under a nitrogen atnnosphere 
at an 800 ppm rate by metal conversion, and it agitated for 2 nninutes and was nnade to distribute. It adds at 
lOweight % of a rate, and the above-mentioned compound was agitated to this for 5 minutes, and it was 
made to distribute it. 
[0100] 

Thus, the obtained oxygen absorbent content EVOH was pressed for 2 minutes at 180 **, and it was 
processed into the sheet. And the obtained sheet was cut so that the mass might be set to 0.5 g. Thus, 
four kinds of sheets containing an oxygen absorbent constituent were produced. The sheet which consists 
only of EVOH(s) for comparison was produced by the above-mentioned press processing. 
[0101] 

Next, the one above-mentioned sheet (0.5g) was fed into the bottle with a capacity of 260 cc 50% at 23 ** 
in the interior of a room of RH, and it covered. This bottle was kept by a 23 ** constant temperature bath, 
and the oxygen absorption rate of the oxygen absorbency constituent was measured by measuring the 
oxygen concentration in the bottle after fixed time progress. A measurement result is shown in dr awing 2 . 
The sheet which consists only of EVOH(s) hardly showed oxygen absorption during exam time. 
[Work example 4] 
[0102] 

Generating of the bad smell accompanying oxygen absorption was evaluated by the work example 4 about 
the oxygen absorbent. The work example 4 estimated the mixture of the ASETARU compound denoted by 
IP trimer and the formula (2) and (3). Same evaluation was performed using poly butadiene and linolenic 
acid as a comparative example. 
[0103] 

The oxygen absorbent containing the oxygen absorbent and poly butadiene containing IP trimer was 
produced by the same method as the work example 1 . The oxygen absorbent containing the mixture of an 
ASETARU compound was produced by the same method as the work example 2. The oxygen absorbent 
containing linolenic acid was produced by the same method as the work example 1. 
[0104] 

About the oxygen absorbent using poly butadiene and IP trimer, it supplied to the bottle, and was kept for 
1 1 days at 60 degrees, and the existence of generating of a bad smell was evaluated. About the oxygen 
absorbent using the mixture and linolenic acid of the ASETARU compound, it supplied to the bottle, and 
was kept for 14 days at 23 **, and the existence of generating of a bad smell was evaluated. As a result, 
the oxygen absorbent using IP trimer and an ASETARU compound did not almost have a bad smell. On 
the other hand, in the oxygen absorbent using poly butadiene, there was the characteristic odor of 
materials origin, and the scorch smell by oxidization degradation. Intense **** carried out in the oxygen 
absorbent using linolenic acid. 
[0105] 

As mentioned above, although this invention was explained, this invention is not limited to the above- 
mentioned embodiment, but can be applied to other embodiments based on the technical idea of this 
invention. 
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[Industrial applicability] 
[0106] 

This invention is applicable to an oxygen absorbent, an oxygen absorbency constituent, and the packaging 
nnedium that used thenn. In particular, the influence of degradation by oxygen is suitably used as packaging 
nnedia, such as a large article, for exannple, foodstuffs, nnedicine, nnedical equipnnent, a nnachine part, and 
garnnents. 

[Brief Description of the Drawings] 
[0107] 

[Drawing 1]lt is a graph which shows an exannple of oxygen absorption power about the oxygen absorbent 
of this invention, and the oxygen absorbent of a connparative exannple. 

[Drawing 2] lt is a graph which shows an exannple of oxygen absorption power about the sheet containing 
the oxygen absorbent constituent of this invention. 



[Translation done.] 
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tu in !@ ^ S IS 3S *3 T III ID ^ fig ^lllfi ^ -r ^ ^ U > a H «5 ^ ti T ^ at * 

i« 1 ~ 5 © ^ n 1 iri 32 iS (O Bt ^ ^ 

[ Bit il 7 ] 

ijii E iR f£ B »J M II; ^ S IS . ^ A Ji! ^ »J *J j; >te M ?> ^ ^ J; D }g Jd;' 

vm^^ 8 ] 

©f , tff 35 Hg 5> H!( * n W ^ f t 1^ *3 J: OF m * IS HX fi2 it- ffl i: * ^ ^ . 

tfj ,id f J fl ft rt 1% (i . 4- fn ^ ^ )J^ 3g « 5g ^ L /- « :^)^ 3 0 0 0 J-X K 1? § 

* ^5 14 ffl iiSc o 
[ W ^ IS 9 ] 

m SH ^a 3§ X 9=- U y - e X ;V T ;P n - ;^ ^ a ft ft: ;& fr 8 S2 « ® ii ^ ?S IR tt IM 

[ m ar JH 1 0 ] 

ijf] E ^ ^ ft ^ 1 , 3 - ±t X > ft ^ o 3^ a ft T- ^ ^ * iR 8 s fc 9 tc 

32 ic © * fR ilV 1* II ^ 1^ . 
[M5]tJt4 1 1 ] 

M 3d ^ S f* /jK 2 - ^ ^ ;U - 1 , 3 - >>' x > Jl ^ M f* § HS >J< 1 0 
Bd « CO SS * U It Ifl liK I^J o 
[ W II 1 2 ] 

tu an ^- « f t ^ Jb'i ^ f- P 7- * ^ W IM 8 ^ 9 an tie © B? * 1* IH J?Sc » c 
1 3 ] 

M id a f t -fir T -fe - ;^ s x x -7 ;b S (± T ;b =3 ^ > 5^1 » f* $, ^ m aJ< iB 

1 2 \z. hE 4S o ig a ilX It m fig «?i o 

[ n* aR II 1 4 ] 

M in i@ « 3S *o T tu id ^ ^- ^ K K -r ^ 5^ u y « B ^ s ^ r ^ Bff ^ 

]W8~1 3£D<.^-rtl*>13WtcE«0!i^?SlRttmfiJtif?Jo 
[HSaRjS 1 5 ] 

WaRih 8 ~ 1 4 «v^■rn^)^ 1 iHt^ina«c2 nrc^^- ®iixttiRjs t/;^)^ 5 * ^^^^^t? -as 

[ K I'It 57- IT' ] 
[ 0 0 0 1 ] 

[ ff g K W ] 
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[ 0 0 0 2 ] 

^j:i^^miM 'e Utft ^ C t ff'^mn-e ^ ^ ^ i; 5 ?S: # ^ uj ^ /c i6 , Ia^ 5fe 5> ^ 

^ ^ rj:mm^um ff^ mm ^ n r ^ . ^ (d ^ 5 ^mmmum t l r . mm -mm . s e 
^ -^s: ^ m^^j m Tz mm »ja ik m TtH ^ j t § c i: x. «\ ^■i¥ i - 4 ) 

[ w f I- 3^ ax 1 3 ft Ptt^ ^ 5 - 1 1 5 7 7 6 ^ 
[WF^3isy;2] wr^¥9-2 4 1 6 3 5-^i>$g 

r W >C tiffi 3 1 iRr 2 0 0 0 - 4 6 2 ^'j>^ 
[ # g¥ >C « 4 ] W TtM 2 0 0 0 - 5 5 9 6 ^ ^bi 

[ 52 m (D /T^ ] 

[ tfl 5?)^ ft? L <j; 5 t T § Sf- ffi ] 
[ 0 0 0 3 ] 

L /j^ L ^ 6 . 6 « ? n T ^ fc fig ^ n^i: «x 1? « . ^ ft ft ^ ifel t L T ± ft ^> 

S . * ?> ffi * ? n T ^ /fc ft ^- ® 112 gij T t± . it a CD IR K ft- ^ T :ft M :^)^^ ?g ^ L ^ ^ l/^ 

t 5 as® A^fe o fc„ 

[ 0 0 0 4 ] 

c O J; 9 ^- M . * « 0iJ tt . S IJB ^ ^ ^ -r < . ft ^ « nyi t^: f-p ^ a m ^ 

^ m * ® iK 43 J; ^ n ^ ffl (.^ K ^- IS iR 14 m iiic f% ^ ffi (11- f s t * a w © i 

[ ^ ® ^ » r ^ fc i6 CD T- PS ] 
[ 0 0 0 5 ] 

± id H 0^ ^ ji ijjc -r § /c 46 . * ^ Bjj (D ft ^ "ii ^ij tt . A- m \\\ i^mmAm'M.^^\^ 

^> ? s 3 0 0 0 T * ^ <i f t ^ t , m^mi^^m m t o: ts o 

[ 0 0 0 6 ] 

± IB ^ ?e IP) « fsg ij/i lu m 'c . m 35 w fi ft f^ i , 3 - w x > ft f^ © is ^ h 

Mf* 1? & o T J: 1^0 - com ft. mmm^a^MittK 2-^5^;V-i, 3-y3fi>'xy© 
[ 0 0 0 7 ] 

b.tii^mm(Dmmmi\)imr^ii. m h m^t ■^^ ^ ^ u ^ ^ a. i:^ ^ ^ . ^ © ^ 

. mm-k fl ft ft f^J T± ^ ~ . i X 7" 71^ *3 cfc OF T ;V :3 >/ >/ ^ > If ^ # ;?)^ 6 5S a" ti ^ 

^> ^ < t 1 (D ft & f^a T -3 T t J: i/^ o 

[ 0 0 0 8 ] 

± E * 5S m © * ^ 4X ;^iJ T- « . iiu ffi IB 3S ^ « }S ic *5 T ijff E ^ IS ^ ^ P g § ^ ^ 
[ 0 0 0 9 ] 

±td^^m(Dmm m lu m tnidmm^&iu^mmtiK mm^idi^. v' a ;v -^g ^ m ^ 

J: >e M 5S ^ § IT- * 0 IS J^' n § ^> ^ < t 1 o T- -3 T t o 

[00 1 0 ] 

i; , * ?g Hj§ CD 11? * ®: ft ffl fig !^ a . ffi ig t . tu E fij Bg !S $ /c ^- ^ f t if;??! J: C5 

ftf^KiRfSii^j t ifj E # ^lft ft !^ {± ^ A<f^mmf<^ntsmm^mm.^mi.^-f-m 

■h^ 3 0 0 0 J-;( "F T S o 
[001 1 ] 

h in * 51 © it * ® iiM f+. ffi j?sc . m^iimmti'^:r.^uy - :^)VT jva-jmrn-a-w 

[00 1 2 ] 

± Wd * ^1 HU © ft ^ n;i «2 14 Ifl JiJc !fe -Z? {± . M f: ^ f t s 1, 3 - fi^ v' x > ft #J © 
J« -K S f* T:- -3 T ^ l.^ o 
[00 1 3 ] 
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X > © il v< H M {4; ^ o T „ 

[00 1 4 ] 

±mA>^^m(Di^m^iu tt w -e . m §3 ^ f¥ i^ ^ -r n r- /u. J; l-^ o c 

^ J3; < t 1 -o O ft S ^ T J: l-^ o 

[00 1 5 ] 

[00 1 6 ] 

[ fg W « !S ] 
[00 1 7 ] 

* $S 0W O fig * n>i; u m . fl- « lb 1^ CO 7- m /J^' /Jn ? /c i6 . fe^ m ^ if tc fa ? i± § C 

s 1? s . . * 5s £D !t ® iR sij ^ mit^ n^^mmm^(Dn^^A^^m'^iimj^-^ 
JT0 jjg L T ^ /fc 46 . Pi ft ^ n /£ ^ fe ffi 5> ? a CO <b ^ if^ >& fH L < i/^ o c<Drcib. * ?g 

[ ?g Rfl ^ 53 ffl ^ S i6 © S © ffi ] 
[00 1 8 ] 

„ ^fc. M ^ n § «■ ^Ui ^ 31'^, ^ 34 -e ffl T . ffi ^ ^ t5 -t^ -c ffl v> T „ 

[00 1 9 ] 

c^mmm 1 ) 

mm^m i t- « . 4^ ft m o:>WiMm ijx so tc o i.^ t rji t- § . mmmm i (Dm^m iix ^ . 
. ^mit fr'm ( A ) © f^rij o T Pi^ -r § o 

[ 0 0 2 0 ] 

R'<J C T ;a! ^ n ^ „ jl * ^ ffi )t Si| ^1 L T 11 ^ ^ ® ^' ffl S IS ^ © - M a . -fe- 

ft ft ( A ) 1 0 0 mmsiucM Lx . mf^±mm(Dm^ i o- ' mmn^- 5 mmis\!-(Dmm 

t L T t J; „ S . * Oi^ fiti 3tt ^iJ i: L T ^ i>' * ;b ^ i #J ^ ^ M ^ * ffl ^ ^± . 

flti{t<t#j(A) 1 0 0 aagM^i jf>i LT. ?gE*04jrHi^{i^^^ij(?:)a;& 0 . laagp-iooa 

SftP©fGH t L T J; u^o 
[ 0 0 2 1 ] 

Hmittr^ ( A ) ^ ^ n § ^< fri! Hg ^ ^ M <k 7K lg S CD f<i g W fiJ-iJ ^ L T a . Tc t x. i£ 

. ^^^n-x^-fe-;^^ (eye 1 ohexeny I M) . v'^n-N^^-fe-bVS (eye 
1 ohexeny 1 eneM) ^ iy^U:^^-f- — fV:^ Ccyc 1 ooc t eny I ^ 
iy ^ u A' ^ r- (eye 1 ooc t eny 1 e n e » ) fj'^mi'f ^n^a -fe , MM 

CD J: 5 ^ « file J: n a\ -^\.^mmm.iRmt)^m^n^ t iii^ic^ mm^tfrmom^tK ji: 

[ 0 0 2 2 ] 

it7kM^ 3 m%hi>it7kM ti^ -D rcmm.(Dm^Rm^^^ts3m'^it^^x & ^ r . ±i 
m M ^ m ^ mm (D m . /c t x. 5 ~ i 2 cd ig m 1? & 5 „ ji? m m ^ m ?>mm 

L T T r U - . ig m J* ^ b T T t d: r ;i- 4^ ;V r U - . r n ^ >^ 

-S. :^ ;V ^ S , 7'->;L'S. >^ T y a 2; t/^ o B Ksfi B * n T T <i: „ mVi 
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mmic^^ n^-0im- i^m:r.mm'^(DWni. as « }s s t * & * ffij h t m fi? t- ^ 

o ^*5. mmitfr'm (a) ^<mm^fr^i^tsmm^mm.^mT^mo. m^^comm 

K ft 7j< ii ffi ^ . 97i^mmit7\<mM^n /u -e t o 

[ 0 0 2 3 ] 

^mit-^m (A) a. 1 , 3 - ±± IS x > ft 1^ * if « x > ft © IS ;K m f* ( J-X 

T ^ ft ^ ( A 1 ) i: ^ J# ^ § ) T ^ o T J; „ ft ^ ti ( A i ) « ^> ^ S ^ ffl 

3 0 0 0 J-:^ K ( t X. (f 5 0 0 K ) 1? & § o 1 , 3 - ^ ^S X. > {t ft i: b T {± . fc 

2 - ^ n n - 1 , 3 a: > ) ^ ^ § c t ^ § „ ^ M f* L T a . /£ ^ x. a\ 3 

BM. 4 M f* . 5 m f* jS: 7^^^ ^ ?) #1 ^ c J: D R f* fi^ id (i; . f t ^ ( A 1 ) t L T . -f V 
:/ >- cj 3 a f4- ^ 4 fi f4; . 5 s f4; ^ ^~ ^ ffl i/^ ^ ^ I*'; -e^- ^ ^ „ :i n £5 rf t t . ^ /^^^ 
M T $j § ;i h p. ^ V 7° b > © 3 M ^ W 0^ S il i: j^j''' W ^ L o 
[ 0 0 2 4 ] 

*1tft^J|*^ (A) a. -\7" ci|g?>£^/ui? t i^u ft^ft-^ti (A) ti^-\f- u 1^.^^^ 
tsm^. :i^^Vy-\£-f^r;V=i~}\^i^m^»r^}£(Dm^i^lc^m{t^^ (A) J&^^K? 
■&^-r<:^§o n ^ L T !^*;^?^^t?#aft^tr L T . fci;xa\ T-fe^ 
- . X X ^ 71/ *3 J: T n 4^ -> ^ -7 V }w 1^ p, H tf ti S ^> ^ < t 1 o >j4 if n § 
/j'^- . c n l^fi ? n -r\ r ;U n — ;[/ . x - ^ . x .-i^ >^ F . 7 ;b -r' t H\ ^ h > . ;l/ 

U>igT^feoTt>j;i/^u -x7"Pi^?i:bTfr£ltM?§-&tJ*^ft^if^tbTf*. 
fc t X a\ 5"- r -fe 3? - ;l' . g"- ^ X X 7" /I' . g-- ^ X - T- yl' . ^- ^ ;^ ;^ > P 

ns„ ^xniS?i;LT^*j^?^^tj^aft-&!^^L-ctt. r ^y. r^H 

. T 5 y i:■;^)^-^^f 5.n^o ^ ^ ^ ^ W ^ {t ft ^ (A) cD 3 o cD fj-l] * 
[ 0 0 2 5 ] 

|g 1 c?^ fM -r' . 1« ft ^ ( A ) . r -fe ^ - ;U . -r ^ to T ^ ^ - ;V fi }fi ^ f^r ?:? f t .-y 

^ (J-X h\ ftftl^ (A 2) i: ^ tgft/i'^Sj § ) 'e3b^o it'fr^m (A 2) ©^j^-fMlct. M'/lf 

-, 3 0 0 0 K ( t ;x {f 5 0 0 t:^ K ) ■(? § o f t ft ife) ( A 2 ) t)'' m Vz T -ll ^ ~ Jl' mVa ^ 

^isi^^. mmicj^WL'T^'miciii^m (a2) (Dm--id'^i±f}''\^±r ^^W:t^m'^^v ^ ^ o 

[ 0 0 2 6 ] 

r -fe ^ - ;^ f« }fi ^ L T fi; . fc ^ «\ ^ f^f T 1^ Hi! "T S ^ ( 2 ) S; fc C 3 ) 

^ s n § « }a ^ *5 J; c n fg a ft ^ ti fc a ^ t-f 5 n § o ^.ms t l r & . fc 

t ^11. ^ ]- u ^- y jl M^T Jl ^- )\y a ii' ^ tf 6 n ^ „ g a t L r t K n 4^ ^ ;V a ^ 

§ ±s- ft . fit? ^ L !c < re 46 m m it 6 « ^ v ~ y t ^ h w 1 1 t^^c^ m tt m m 

t O ffi ft 11 inj ± -r § o S /£ , H J:^ a t L T 7- 71. 4- 71/ a ^ § ^ . S f± S is © II 

^1 1 w. ^ h -r ^ c mv<T ^ - ;vmm^^i,^miii . ^m^^\t^^^ ^tsE'smjKhKit7i<mKi!^ 

ft L T § o 
[ 0 0 2 7 ] 

S$ * M ^ ^ ^ C? fl f 1 1^ ( A ) (Dm 2 (DMii. X X T- . T ^ to ^ X X f- 7V ffi }S ■& 
tyft^f^ (iXT. ft^f^ (A3) t ^ tg^//*) § ) -c-fe^So ^tt^m (A3) 
. M 'ffl' , 3 0 0 0 T ifc t^i£ I 5 0 0 iill^) T S „ ft & C A 3 ) . ^ fiS ^11 1@ ±1 
5^ ]K ft 7J< ^ ^ xx-r t ^^^^„ rct^i£. Vci^m (A3) i: L T , 4< ftf! ft flg :S i*: 

^ f t /k ^- a ^ ^ X X -7 CD U V - jb'? ^ & n ^ o 
[ 0 0 2 8 ] 

m*M?^-^t?#«ft^if^ (A) cD^SOMa, r )\^ y V ^ y W/m-W . f^to-^T 
;V n ^ -> -> U ;VS;£^t?ft^f^ (1-:^T. ft^if^ (A 4) ^ i^^if^^) V & ^ f t ^ 
!f^J ( A 4 ) © 5)- M t± . ii fS" ^ 3 0 0 0 ii^ K ( t X. 5 0 0 J-X F ) T n 4^ 

^> ' J ;b a t L T {± . t X if . 1^ u X 1- 4^ \) /I/ a . h V ^ h ^- y v ji a m ?> n 
§ o ^m^um^ ^ ^ mm^m^j^^ ^ zf r ^ y y y ;v a j-;^ © !c ^t « ^ i ^ 

5^^\ gi^a^^^-LTt/^T ctl/^T;l/4-;Pa. Bi$a^#- L T T 
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^i-^r V g m » L T T d: i/^ r 71/ 4^ ;I/ r U - 71/ X . r ;V n 4^ X . * 71/ 

[ 0 0 2 9 ] 

mm^m.i&m m a . is ii ?5 mm-r ^ rc^joym m m -e & mm^mmm m ic^ r 

. fr IS ft #!) ( A ) CD ft f b AMi^ )S J tU ^ CIS . 3? W ^ + « ft * ft ^ tL ^ Pi * Oi^ 

lU iJi m m l^lt. fch^ a' . BI f t M 5S C t ^ if S <fe JS t^S ) . '7 ,* ;V J8 ^ gij *5 J: ^ M 

« ^ ^ g¥ d; D ai n ^ {j'^ ^5: < tt> i o ^ m ^ t t ^ ^ „ 

[ 0 0 3 0 ] 

M ^ . ^ « tt^; ^ ffl ^ d t ;!)^ * § „ tt^; « h5c T § M ^ ^ M t L T « . /£ 

^ X a\ 0* . - >y ^ 71. , m. iJy . n 7^ 71/ b . n A . ^ ^< . ^ uL.^ j%^^J^ 
A . J: 71/ ^ r. 'j; A 5^^^ ^ if 6 n S o d ^ 4j T . ®t . - 7I/ . iH . V > :*J^ > . *5 

tf :3 7W1/ h /^b^^if i; L V^o 
[ 0 0 3 1 ] 

<^.u m \&^ir ^ T =- ^ y t L X . fc t ^ mm-£ Tz stf^^tm [t] ^ ^ T ^ ^ 
yf^^mt^f^n^. ^mmti^xii. rct^i£. mm. xv-r v ym. ^^^ji^i^^^ ^ jv 
7^5 > ft. ;^}V^^ym. 2 - x^7i/^4--9- >ft. ^7^"*>Pt. 'jy-7H!i. h-7i/Pt 
, :t u-r ym. mmm. ijf^)ym. ^ ^xs^-? ymtf^^^f ^^'^ o w ^ m ^ 4fe s 

fS t L T , i: ^ if , 2 - a: ^ 7b -\ 4^ ^j- > ?g n 7^ 71/ h , :t ^ > ?i n 7^ 7V b . -y 
>^ f^l n / V/b h . a J; X 7- 7 U > ft :3 7^ 7P h ^ P, n § o ^ *3 . ^ ^ ^ « ^ <t L T . Y 
.^/N'— (i onomer) ^ffll^T*jJ;V^„ 
[ 0 0 3 2 ] 

^ i/ )^^f^M >i \. 'C \t . TctXii. N - H K n ^ n 7N 5 K . N - K p ^ 

b ^ y II ^ 5 N . N ' - t F a ^ >- ^ u -A Hj- > T- b ^ 71/ in" V ^ 5 K . 
N - t F D 4-- 7 ^ 7b ft f i N - \c Y VI ^- y r- h "7 ^ ti a y ^ ;im-< ^ ]-\ N - t F 
a 4^ f- h 9 n * :7 71/ IS -r 5 F . N - k: F P 4^ >- ^ 4^ -9- t F P :7 71/ ^ -r ^ F ^ 3 - 
X 71/ d-N :^ 71/ - N - F P 4-- :7 ^ ;!/ ft ^ F . 3 - >^ h 4^ >- ;^ 71/ .-K — 71/ - N - t: F p ^ -> 
y ^ ;im-f i V . 3-:;^5=- 71/ - N- li F P4^>^V^^ 71/ M-f^F. 3~tFP4^>^-N-t: 
FP4^'>'7^?7Ht-f5F. 4-riFP-N-l:iFP4^>''7^f7l/^-i'5F. 4-^pp-N 
- 1:i F n 4-- v- 7 71/ |!i -f = F . 4 - ^ F 4-- >- - N - t F P 4-- 7 7b f!i -f = F . 4 - >>" ^ 
^7br5y-N-t: FP4^i/:7^7l/^^^ F. 4-:^7 7l/4^~4^i^-N-t:FP4^^>'^4^-9-li 
FP7^7l/!ti'=F. 4-?^--?^7F-N-llFP4^^^4^+J-tFPy'^7bK'l'^F. N-b: 
F P 4^ >^ ^ >y F Bl 5 F . N - F p 4^ >- 5 ^ K 5 F . N - \i V u ^ y h V ^ V 
-y b It -f ^ F s N , N - >>' t F P 4^ t° P y< U -y F f!iS >>" S F ^ <!i' ^ If e. ti § /j^^ . N - 
t: F P 4^ :n ft -f 5 F . N - t F p 4^ v L/ > ft S F . N - h F p 4^ ^ 4^ +j- 
F P 7 ^ 71/ ig -r ^ F . N . N ' - t F P 4^ >- ^ p ^ 4^ > T- F 9 * 71/ > Bl -f 5 F 
. N-t:FP4^>'y'^f7l/Ei'i'^F. N-liFP4^>'-xF^7"P^y'^7bB?-i'^F, N-t: 
F P 4^ >^ 7^ h ^ ^ u u y ^vm-r i F # W ^ L o 
[ 0 0 3 3 ] 

7t M « t L T . fc t r.mit=f- y . mit^ y ^' 7. f- y . Wiit'&m. Wiit^ 'J y 

A , ^ > fig X h P > 5^ -j? A ,, - y It /J V A /js if B n § o d la ?> a M , © 

-e ffl ti ^ „ c n © 1^ . ^mmmm^^^ < . ^ d^d m ^ l t t as i6 e n r 

D S ^ -3 S ffi 1? § h e. . •. fg fb ^ > 5b^' iff S L „ it <b 9=- > T ^ - -tf 

mxh>i> €. ttiHj^ L < . r^m^t^ ^ ym^(D 3 0 mM%i^jL± (ctD^!T*L<a5ofiM 
% J-:^ ± ) >?)^ 7' -^^ ^ - -If - ® fb > T~ s ^ 21 t ;^)^ $f s c r i- ^ -^^i=.mit^ ^ y 

«: ffl S £1 2^ i; o T . « (.^ >t M ^ ffl ^ ti ^ „ 
[ 0 0 3 4 ] 

w II fb ft #j ( A ) tmm^Jk iK ja h {± $ ^ jf^ s i? ?g ft t ^ s „ -=e © ?g ft m m a 

. m m 0/4 ii2 iji ^ ?g iitf -r ^ i^m d . iciWfii'^ ntxh^ ^ tch jf . is # ^ fs' m m ^ /t t± 5j- 

ift 2 rc © ^5 . rgf « ^ ^ i b T t> d; t.^ o ri§ « ^ i» i ^ -r (c M ® s M ^ ci Mj -e 
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T J: o fH {4. t L T « . fc t ^ ^ ?L « © JH {4; ^ V> § d t 1? ^ . m f^-J K itiy V ti 
;l> . S il . -tf ;t h jS: ^ W i/^ § C i: ^ § c ^ fc. jHo # * Iff ^t" ^ 1h 53" S!( ^ -li 

T j; i^o 

[ 0 0 3 5 ] 

fji ffi fiic {± > mmt^ mnnic^Tfm^ titcmi^itf^mio ^Tjmm^m.<S:mm^p!ts o ^om 
m^Aiuiii'M m ^ m ^ c t ti^ -^^ ^ ^ . -r ^ ^ . 'Mmmm z (DmhU^/ii^. mmmm i r^M 

[0036] 

^ ffi ff^ S8 2 © iM fig !c s ti ^ w II ft ft ( A ) is ^z^mmmui)imm(Dmaw ir_ m i^ 
/j^' ^ < . ffl § w ^ R )S i: T aiaj s ti ^ „ ■ f^ij o m hit f^!) -e a . s ijb i o o s « tc 

M^X. ^m\t^% (A) cDS>&iaS3P~3 0aS^P®i2HtbTtj;v^o El*-®iKfS 
BgiJtLTM^^Hig^ffll/^^^^tCti. ^^<b^if^ (A) 1 OOffigSMct^LT. 

i>'*;i/?8^?tij^;tM{«^>yi^§«fttc{±, mi^<tfr'm (A) 1 0 0 aagiitcMLT. 

[ 0 0 3 7 ] 

- ;^ r ;V r3 - ;V ^IB , U T 5 K ffi SB . U T ^ U n x h U ® IB 2; o fc ^ ^ 
m ^ p. n § o :i ti 5. ® M IB . m ^ U T tt ]^ fc i6 . mmic it T^mhtj: 

§ m itf I o 'S s « f-^ ii L ti jjjt f^j :^3H5 e> n o 

[ 0 0 3 8 ] 

K in ^ CD IS L T . /c ^ ^ «\ 4^ U X -7^ U > . U 7° a If U > . 4^ U 4 ^ f- 

- \ - ^y r- y . ^f- I - r r- y h D tz :^ u y ^ y ^ M x ^ ^-^ o * /c, y-^-f- y 
y - f u \^ y y ^^m i^ . U ffi f b H - U > . 4^ U fb H - ;V , J-H u x 5^ u y , U ;b 

J: „ S fc . X --^^ b y fc y D If y ^1 ffi o * fi +t- ^ f4c ^' ffl T fe J: „ o 

q^- a i: b T a . /c t X. a\ 1 - y -r > , ^ V T- > ^ 4 - 5^ /I' - 1 - > T- > . 1 - 
^^-^y ^ \ - :^ ^ y t -D fz a - :A- y y ^ y \ :2 y m . ^ V Jim. y ^ V Jly 

M y y m t Tc^ mfu ^] ^i^ y m . ^cdiu. ^ « 5> /t ^ x x -r yi' ^ 
^(D =- h V ^ CD T 5 K . ^ CD te 7K ; 4^' iS - . W S! if - ;^ , 7° D If 4- > e~ - 
. \£ -;Vy =^ y - h . E-^;P*^^ya:-h. lf-;bK7^";^Xx-h. tf^;l/XT-rL-- 
h , If T ^ 4^ K - h i: o ?c ;?7 y ii If 7^ X X ;H1 ; tf ;V h U h 4^ 

> ^ CD If^ r: ;b -:5 > 3^ fb #J : ^ IS ^ X ;b .-^ > S (± ^ CD J^S : T jV^- Jli'^ - Jim I 
If - ;Hf p y K > ^ ^ ^ cl t T ^ § o 
[ 0 0 3 9 ] 

U If - ^ r ;V n - ;1/ ^ « IB . H - ;V 31 X -r /L' cd J?i J4 m & . S /c (f - x X -r ;V 

MIlK^^ffli/^T'^ry'fbt-^^ttCctort^e.n^o lfx;I/XX-7;I/i:Lr{i:. 
^ If X ^ p> n § ^ « ffl 03 IB I/j ^ If X X X f- (:/ n if ^ > ^ if x . if 7^ g 
> If X ;l/ ^ ) ffl T J; „ 
[ 0 0 4 0 ] 

U tf X ;L/ T — ;l/ ^ M HB CD If X ;l/ X X b3t 57- CD ^ {t JS ^ W * L < t± 9 0 
% i-ii, ± -e $1 D . /= t X 9 5 t ;!/ % li( ± T § o > {t JS ^ 9 0 ^ ;l %U± t-r ^ ^ t ic 
^-D X . isi T *3 § X M y r tt cd fft T ^ fflJ ;i?J 1? ^ o ^ *5 . ^ :^ ft cd n ^ § 2 
nm&. K CD 4-° if x ;V r )V n - ;1/ IB ^ m t/^ T t J: „ 4-° U If X T ;]/ n - )V ^ fif JJB <0 
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^ > ft a . mmu^m c n m r ) tc j: ^ t sfc & ;s ci t ^j^^ # s „ 

[ 0 0 4 1 ] 

U ti :^ ;l> T ;V n — ;1/ ^ 6'! Hh © i<f Ji ?S: ?^ ;b h 7 n — U — h ( M F R ) ( 2 1 0 °C . 2 1 

6 0 g m h\ J I S K 7 2 1 0 K Jrt -3 < ) a 0 . 1 ~ 1 0 0 g / 1 0 . 0 iff- 31 tc 

tiO. 5~50g/10^^. ?6fC§T-3a(C{±l~30g/10i}-1?$)§„ piybbyp — U 

-hA^o. 1 8~i oog/1 0 ^(Dmmi^^ ^nn^m^. mm i&tb ^ n ^ t ^ <d tw Jif:^ 

IS < ^ ^ ^ „ 

[ 0 0 4 2 ] 

4^ U - ;P y ;V 3 - fe^ )JB <D * T~ . x 5^ ^ > - if - ;^ T ;V 3 - ;U fi f* C E V 0 

H ) . r§ m ff^ oj fJ^ T' . riii S T T CD X U T 14 f]^ a ^il T § t 5 # fT § 10 

o F, V O H CD }S m {4 !C l5- i6 ^ x 5^ b > m fu CO 'JfiJ 1% s /t t If 5 ~ 6 0 * ;V % C ^{f S L 

< 1 0 ~ 5 5 ;V % ) c^J ffi H T -S. „ X ^ > fp. fw: c;3 so fi- 5 t 71- % J-:^, h. T § c: 

J; o T . ?S ja h" *5 tj- S X U T tt CD fi K ^ W M '(5- ^ S o * /£ , 5^ U > 4^- ffi ® 
^6 0 -t ;l/ % ly. T t -r § C i: d; -3 T . a X U T 14 6 n o x -f- 1^ > J|i fii tD «ij 
^ « ^ ^mU^m ( N M R ) miC^-^T iRub^ tf]^!:'^ rs^^ x 5^ U > ¥ fu CD m ^ 

[ 0 0 4 3 ] 

fc , 4; ?8 nil © 5i ^'J f# fa n ^ PH 0 , E V O H t i . « a ft fig 57^ t L T ^> M CD ffi ® 4^. M {* 

^' /u -c- t cfc I V, C « d; ^ ^ i|i M f* CD M L r « . t ;^ ii\ 7° p t° ^ > . 1 - :/ -r > . 

^y-/f■>^ 4-><-9^;l'-l--^>f->. l->^^-fe>. l-3f^T->^cDa-:tU7'f' 20 

^ ^ CD ^ » ; ;V b U p{ h ^ ^ > . fcT - h U X h ^ ^ y , If X h U ( /3 

-^h4^^>-xb:^^) '>5V. y-;>?^^U;V:t^>':/al^;VhUp<h4^>'^>^>^CD 

X ^ > ft ^ if^ ; 4- ga ft X 4^ > m £ li ^ (D I 7 /I/ ^- ;U ^ ^ — ;Hg ; if x 
p u K > ^ e n ^ o E V 0 H A a ^ )/3c t L T e - ;l/ i/ ^ > ft % 0 . 0 0 0 2 

~ 0 . 2 ^ ;^ % ^ -r ^ a- ti: . « W m fiic Jf? i: fc +t tB iS Jf^ J: T iiSc ^ 5 It ^ 

. i^j^ m (D mm m ^ ic rj: ^ , \£ =. >v ^ > ^itfr'm t l x . e~ x h u h 

4^ ^> ^> ^ V . If X ;V h V h ^ ^ y ti'^ (tfmia M Pi n ^ . 
[ 0 0 4 4 ] 

E V o H .-^ >> ^ft^fe^^/ju L T t> J; i/^o c:ntcJ;oT, ^^i^ ti', f^m ^ tc it ^ 30 

tH fig JE$ d: T fig )B iM-^lc. V^imrj:!MiBii<7j(Dmmf>^n^lcrj:;s>. t^^mit^^lT] t 

L T t± , fct^ i£ . -i? Bl M ( t x. :t h * It ) , Bt x x ;V . Bt iS . ?]< 
* f t ^ * iM ^ If n ^ „ E V O H y ;l * U ^ M Xii ( /£ i: X. £i\ ft F U ^7 

A . ft * U ^ A , U ^ Bg ^ F U '^7 ) Sn b T cfc „ C n J; -3 T . B S # 14 ^ 

ffi i§ 14 ^ InJ ± T- ^ ^ 1^ § o ^ /c . E V O H (C U > as ft & iTc h ^ li . U > SI ^ 7j< 
*•;F^'J^i^s U:/i!i-7j<*;^'J'>A. ';>'l?7j<*--^-FU'>A, 'JyB?7j<*-;^U^i. 
) ^^ftnLTtctV^o L:n{cJ;or, E V O H cO #^iS^14 ^ [m]± -e ^ ^ S § o 

mit-^^A. T 7b A U ^ M ife J: U > ft t -q ti m iin rTs An * ti E V O H . i:^ 

CD J J m XWmt^<Lh ff ^ § o 
[ 0 0 4 5 ] 40 

4^ u r = F St ae CD ffl « # PI ^ ^ n ^\ /c ^ . 4-° u ;d 7° p r = k c ^ p y - 

6) . -if^^) ^ yff] yr ^ Y i-r 4 - I i) , ;KU^':>U;l'^^^5fA (:^^P>-1 
2) . :i}^U^4^+;-><^U>7'>'7-N^F (:^^P>-6, 6) . :iKU^4^+J-^^^>-fe7^A 
(:^-rp>-6, l2)^c?3i@H/j^4<';7'^K#at!a^f*;*:/n^^7^A/-x'?n 
^^'^jA+t-^^fvlc (-^-Yp^-e/i 2) . ti ^ u ^ ^ ^ / r ^ y y ^ ti y mn^.^ 
w c^Yp> 6/1 1) . ti ^ ^ L./ w r ^ J y i- ymnn.^w (^^uy 

6/9) , ;t;X°P^^^^A/'A4^it^^^>T/"7^5KWSfYf* (:J-/p>-6/6, 6 
) . * X° P ^ ^' 3^ A / 4^ +^ ;^ 5^ 1^ > 7 //^ 5 K / 4^ +J- ;^ 5^ 1^ > -l^ 7^ /J S F i± ffl 1^ f* ( 

^ p >^ - 6 / 6 , 6 / 6 , 1 0 ) m CD m m IM V y ^ ¥ n m-^ i:^ ; V ?i ^ =^ -y V u y 
r^^/^sF (Mx--f-Yp>) . ^^•^}■y^=f■uyT-uy^'y^¥X^^v■y^9-vy^vy 50 
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-:7 5 K i± ffl 1^ f* c-r^uy-BTye i ) mo^yamm^^ o r ^ vf}^m<<f ^n^. ci ti 6 
© u z ^ F ® flg a . ^ n ^ n ffi ffl (.^ ^ c 1 1 ^ § b . 2 mm h^u^ h r m ^ 

n h^T ^ n nib (Dr\^'e ^ . U :^ :/ n T 5 F ( ^ n y - 6 ) *5 <J; ;K U ^ * -"t ^ 
^ U y 7 >>■ 5 F C ^ -f U - 6 , 6 ) iff- L o 
[ 0 0 4 6 ] 

U r IJ n - F U ;F ^5 « IB t b T ti: s r ^ U □ - h U 7^ O ¥ J*, ffi f* ^ . T U ;V ^ 
7. 7- }V E 0) i^mW h r V n - F U ;F ^ « m i^ /O^ ^ e. ^ c 
[ 0 0 4 7 ] 

■^mmm 2 (DMhii^jiit. * ^ bjj cd ?<& ^ :^)^ n § i^m d . fie I© It . Hi ^ . m--ii'^m 
( M MJ! ^ '/ii ^ij ) . yt m ^ ^ij . m$Lm. m9\-m. o/i m ±m. mm. m^m. y ^ ^ lo 

[ 0 0 4 8 ] 

m 'jsL m ( m m ^ i^ ^ij ) i: l t « . fc t x. «' . /^ -y f p 5? /i/ •< h ft i^ f/i ^ s a ^i*^ jjb m 

;^ ;F 4<> M © ^ S ( ^ ;^ X 7" r U > M ^ X f- T U >(t v ^> 'i? i. ) 

1 fc 2 ffltXi^ffl l/^ ^ C t ^ . cD{b^^^*ffll/^ ^ :i t j: ^ T. m 

fiS4 © » ^ $3 T . ^ ;F ^ 7 -r -J a.r (D^^.^m \V.^ ^ -^ff^-is ^ ^ 

[ 0 0 4 9 ] 

* 0H « fit ^ ijx ^ij ffi t,^ ^ . mm^M\^ o ^m.(j^ K tc fa M ? n § o l 

L . !Kf tc .fi M P3 S t § u°u © -a S M f I- i: b T m j^c ^ ^ ffl (/^ ^ ^ ^ ^ ^ « . 5 S> 20 

m 51 CO ?g ^ ffli fliij -r ^ 46 . i^^mo:>m.i^%\^Wi%n\-^'^ h.-^ ^ 

[ 0 0 5 0 ] 

flIJ * ffl i: L T {i , fci:x.{±\ ^^\^i^m. T ^ :=-t> L.\^^% . 'T^m\\Li^%. ^ (II 

) wi^rn. timm^if'^-^i o 

[ 0 0 5 1 ] 

A^^^\\)\o^m\^1X'll\±. Wi*.^un\ c-rrji^-t^Hmit^^^ (a) ri m * © hv {in b so ) . 
m )ih . -tc; >F -a- m iiw m t rcri^^Tf^mft^ ^ ^ t ic ^ r Bf^^'e ^ ^ o m ^ u fr r >i> 
77 m *3 <J; Of rl ft O m J* if^ fi: Pfi S ^ ti 4 i.^ o x tf. ^ © jjSt 5^- ^ |mJ ft b T <fe 

Tfe^v^o Sfc. ^m^t^m (A) *5 J; ^/jum^^g^bfctStc, SI ^ ifX }ffi S'J *5 J; 30 

Hg ^ rg ^ b T J; vv. g: /t . u u itt sii ^ ^xsm m ^ u ft b -i-k k , ^- ft ^ c 

A) $3 J; -tf i^inm t fr b T t J; i.^o i; < -ft'llftftf^!) (A) . mmisi^'CSmmm^Uf^ 

b ft ffe , mm^jkuumm hu^ X ^ o * ft . * n& u m m *3 jc xs m An S'j ^ ti^ ^ 

bfttSK, fl^lftftf^ (A) $3cfct>'af)J^trJ:^f>bTfecfct.^o Sft. fT^l{tft#J (A) . fet 

IB *5 J; t/ Ms /ju sij ^ ?ii ^ b T f# ft ?g ^ if^ i: . mmm^^mm^ i^xsmm-^u-^ I. X utcu^ 

t # b T J; „ 
[ 0 0 5 2 ] 

© ii #: w ^ 73 ?i i: b T . ft ^ ff. ^ r^mui^mm ^ x mmcnY^m^ i'^m 

b . cin P> o m m ^ ^ b ft ?g ^ M 5g ^ ^ yj ^ ^ . ?g rtit b ft ftf flg te: flfi © J^Sc ^ ^ 
b T ^ ^ ^ fs m mif ^ti^o 40 

[ 0 0 5 3 ] 

Umiii. ft t ^ {±\ U >' :/ U ^ - , ]S 38 ^ 4^ -"t - , n - - - , ^ + > ^ n - ;F 
s W m ^ . S ft f± > -7 > >- :/ 5 4^ -9- - ^ ffl l/^ T f7- 3 il t ;!)^ # § o 
[ 0 0 5 4 ] 

7tcfi^®ffij?g!fett. 1«^'5:^ft8, ftt^tf. :7^';l/A, ^/ - F , § ^5: H tf^ T ^ S 

^ - H. ^ F i: b T J^)^ ?. jjJc ff^ b T J; 1/^ b . © JtSc 57- ^ F ^ :/ U F b T . 

lit M iiic b T ci: v^o 
[ 0 0 5 5 ] 

( ^ as tf^ 1^ 3 ) 50 
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[ 0 0 5 6 ] 

■Mmmmz CD m 1=^ a . /£ t x n . m m m .i^k m mic x r y ^ /i 1.. - b ^ t>- 

7° t -3 J!? ;K J[$ L T ^ o S . 1^ i^, IJ^M m ic ^ -d T '4^ m M fJl fiSc JT$ b T J: 
i;fc. r|i^|jSc0?£ d; ^ T 4^ h ;P J& ^' rti^?s;#g(eijSt^ L T d; ^ ^ fig 0 t L T 

[ 0 0 5 7 ] 

-^sffiff^M 3 -^MJf^ ai 2 ©fflhKf^j:^^ S ^ ?> H )B (A) t 5 ±g- 1^ /j^' 

^ ) * #1 fig ^ ^1 T t J: flii W W » 7b^ ?> >5; ^ M ( iVs T ^ H ( B ) t 5 ^ 

^ ) « « S T ^ T d; v> „ «e t T ^ c: i: d: T . H « ft'j 'ff. , 7HMH^^V T 

tt . m ^ U T tt i: o W tt * $ C nS] ± ^ -ti- § ci h ;?)^~ -e ^ ^ o iB ( B ) © M fi- *5 J; t/ 

[ 0 0 5 8 ] 

M W f* « }fi {± j;: rai ^ ^ „ « ( A ) t M C R ) t . W « * Jg § 46 

© s # 'f*. ^ se is ( j-:^ T s ;@ ( o t\.^ ^ ^ eb h l t d; „ « b {4; o a ssc 

. /ctx-ff, m (A) //B (B) , m (B) /JH (A) /jB (B) . m ca) co 
( B ) . IS ( B ) / la ( c ) / /a ( a ) y m ( o / m c b ) . m c b ) / g ( a ) 
/is (B) (A) /)s (B) , ^^am (b) /m (c) yi^ (A) (c) 
(b) /b (c) /b (a) /b (c) /b (b) 3?)^'ptf?.n^„ mewti^mm.<Dm (b 
) ^ ^ t? Jt^ ^ . ^ n a ^ i; -e T 1 1?. 5S: o T d; „ mmi4-(D^m (om-^ it . ^km 

i^o J?:^ §iP ( A ) cDJ?:^ cDMft * 2 ~ 2 0 % ©IBM t- § 

o il d; -5 T . hSc ff^ «3 d; t5 n X h tD ,1^; *ij ^ ^ ;!)^ ^ o 
[ 0 0 5 9 ] 

B ( B ) fzh^ii. m^mnMm-'^ t m r^r-fi z... wi c b ) tc « m ^ n s ^ s 

i: L T a , fc ^ ;t a\ X 5^ - ^ T ;U 5 ^ 6 ti ^ o i'S' C B ) ic ^ $ n ^ f.i nj ^ it 

^s^ flg ti: pfi ^ $ n ^ fc t x . g ( a ) tii o x m Ashtcmm^M^^^ - ht)^ x 

{4i . 'J :^ ft If ^ U T^' > . U IS f k If - ;P . .-K 'J X U V . .1^ U r ^ U n h U ;^ . U 
^ - ;K -t- - h , U T ^ U U - h . X ^ ^ - e c:: ;b T ;P n - ;V IJ: a ft {:1c % ^ T J; 

^ - b il (/^ fc 4^ U X X -r ;^ ^ ffl T t d; o S . 4^ U * 7" P Z 5 F . 4^ 'J ^ 4^ +j- / 

1^ > r 5 K , u ^ ^ y b > r >>v ^ 5 k <t /t 4-° u r = k -S: ^ t d; „ 
Sfc. x^ u y s fc t± y P If y t ffi©^a{^ ©.rtm^'(4c;£ffl t/^T d: ffi©^e{4; 

1 - ^ -r y 1 -D a - ^ vy 4 y ; ^ :n :/ ?i. ^ ^ v /im. t ^ v jim. m 

7j< ^ u f > fig -3 fc 4< fiS fp ^ ;^ # . ^ © f^s . ^ ® nl5 3; fc ^ X X T- ;v . ^ © x 
h U ;V . © r 5 F ^ © M /J< ; 4^" St If X ;V . S'l; B| if - ;F , 7° P (f 4" > SI l£ x ;Iy , If - 
lf^;V:t^^yai-F. lf-;VF^"5(7yx-h. tf-^FX^-ri^-F. If 
X ;l/ T ^ F - F t o fc J?J ;l' > !Hf X ;P a: X X ; if x ;P F U F ^ > 

©t?x;i/^>i7 vi^fb-^ife : ^fiatTX;l/4-^>^iS/£a^©^fe : t ;^ 4^ ;b 5^ ;t - ;HS : t?x;^ 
If p y V y mif ^ n t x ^ ^ o 

[ 0 0 6 0 ] 

( a ) d; B ( B ) it. H M # © t © S o T t d; L . — $fi L < ^ ipfi W 

* t± rn S[F- s ti T (/ ^ § t © 1? -3 T J; V ^ „ 

[ 0 0 6 1 ] 

ia ( c ) ^n^&ijttifasa. ^^jgRS^s^ji?^ § t ©-e^tifS'Wicps/if? 

v-^ „ ft t ^ a\ y -i? ^ > . 4-° y X X 7" ;F ^ — M sy s ft a ^ M s s it mmm. 
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A zy m ^ li ^ (D M7k^ CMyk^ \^ ^ >mm) ^ ^ V y ^ > m B-^ i^l^ ^ 
[%^J ^y M2 ft L t © ( ;^ ;V > !i 12 ft U ^ U- :7 ^' > It flg ) ^ ffl v> S cl if ^ § □ 
IB ( A ) *5 P ( B ) iS^ -^^ ^} ^ VV ^ m m^i^ts m fr t± , ti ;l> > Bt M lli U ^ V 

y ^ y mm^n\^^ ^ c hic ^ -d xu^^^ m a- ft 33 ifl -e ^ § o * ;v > ig s ft ;K u ^ u 7 ^ 
y^.mmti.x\t. /£ t X. a\ 4^ u x i> > . .1^ u :/ p u > . ft s ^ 4^ u :/ n tf > . 

x ^ > - fi'^ iS ^ 7V ±t a ^ f* . *5 j; x 5^ b > - ( ) T ^ U ;^ ?i X y!> -r ^l' ft ffi f* 

i: ^ fc m ^ {4 ^ ;^ ;v 4-^ > fg ^ ft. b T £3 n § ® a§ /^)^ p tf 6 n § „ 

[ 0 0 6 2 ] 

« S « hSc -r § ii W> * < ^; 1 B . IK a go ^' fiB-& L r t J; „ IJJJ a (i . /t ,!i 

^ «\ ffi jf? HI 2 m ?s L M ^ gij ffl (.^ 5 c 1 1^-! T ^ § „ 10 

[ 0 0 6 3 ] 

m m B fi 3 « « m {H- « ffl }fi ^ w pg ^ 4a -r\ r^h i 'm « t tf? -^-^ § „ 

fc t ^ a\ # m ^ 5 - h -/£ . F ^ ^ 5 - b ffi . ?f? 7;it ilE ?t- . ft flJ' Oi fiK ff^ . ft W 

ri; t ^ /t 7? rii a ffl T? € § o ft # til 7i t L T . /t t ;^ i i\ ft w m V ^ - h 
}h. i^m^^^y- Y )SLi^}h. ft ^¥ iHK, ^ > :7 u - i/ 3 > ijjc ?i . ft # ,h^, -/a - j^k ?i m m 

# § c 

[ 0 0 6 4 ] 

^^^OflM^c5av^«^ /£ X. afl/a toiHH-r § o Jo d; r . ^:^rt<D*t^^J«^3(}^to 
® IR § t mT tl * ^ . 20 
[ 0 0 6 5 ] 

* 56 « ^ ^ e §#g CO ^ -e , O ^ 3 0 0 M m W T -e ^ ^ S S , S fc « 
W m L n - fig ff^ ?4 J; o T M ^ ti S ^ ^ ^ iff ja >4J (.^ 5, n § o 

[ 0 0 6 6 ] 

^ M © I? ^ ;?3^ 3 0 0 m iy, T * § ^ « -q; 2g « . W :7 Y A © d; 5 ^ It ^ W !>? t.^ ^ M 

« }fi f4>; * ^ § X '0 . ]ffi 'W. ^> ^ji? 0^ m mxmm-^ ri^. y u ^ -> y jixmm^ m 

M 1? h >'J . t)^^^' X U T ft ic ffi tu 2 6 ic (1 W ^ BS ^ 5S fl % Wr § ® 1? . K ^ 
fd L S ft /?3^ ]S < ^Mb L ^ p°n ® 'd! S til 46 T ^ fhl -<? S o ^ J?: ^ * 3 0 0 fi m 

K t -r § ii Jo cfc ^ T . la :7 u 4"- :/ /H4 p?)^ t5 6 n ^ o (Dm-^ ^ 2 5 o n \^ . 

^ ic 2 0 0 iJ, m t t ^ H t ic ^ -3 X . J; D igi l/^ :7 1^ 4^ :/ ;H4 :?)^ # e> n § o S fc . ^ 30 

mH'^i^^m^-n-m-r ^ ^mm-^ i± 1 0 /x m w k ^ ii ^ ;?)^ ^tf s l < . 2 0 /x m j.:.^ hx 

[ 0 0 6 7 ] 

ii CO cfe 5 ^ B S ^ ^ I J- -r § i6 to . ^ IB 7 -f ;^ « '> ^ < t t (D^m m it . \i 

- h iy- )V^mr^m^^t)-^ ^rji^MX^^ ^ hti^B^ h^^. -r © J; ^ ^ «J IB t L T , /c t 

^ a\ U X ^ u ^ .1^ U :/ n u ^; o fc 4^ U ;t U :7 y ^ P if ;|> i: T ^ § „ ^ 

^ ;^)^^ 6 n S o 
[ 0 0 6 8 ] 

- jj . n r^i L n - fig IT:; m X -D X sim^ n ^ :P m 3S a . m ?t h ;i/ ^ © jts? h X m 40 
^ n ^ „ ft. /^)^ a < . z^)^ -3 X u r ft. Km^. ^ h k a jt 1^ m ^ » * w tn ^ -fe- -r 

§£0 1?. it |g JC >!-^ L S ft ;?)^^ < ^ <t L ^ O ^ii S tc « i6 T W >W S S „ 

[ 0 0 6 9 ] 

4< F « S3 « ffl ^fP « ^ {i s - IS W Jo 1 0 0 ~ 2 0 0 0 /I m 03 tE H S 0 . MB 
JC C T 51 n § o C: O ^ . ^ Sfe- tf^ fii 2 (O ffi fiSt if^ p. ;s e © ff- , ^ Jf 2 ~ 

2 0 0 ui (D'mm t-^ ^ iL h t>^ X n ^ . 
[ 0 0 7 0 ] 

* 0JJ W S $1 W . S ^ ffl (O -y > ^" 7.^r w I- ) . # to g ^ © 4^ >y 7° ffl W X 

^ h -e -3 T €> d: o o 1^ . -^mn^m 2 (omi^^ic X -D X 7. ^ y h ff^jj^ n ^ 



50 
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[ 0 0 7 1 ] 

1 ^ m m 1 ] 

[ 0 0 7 2 ] 

5 ±it ^ ^ ) (Dmm^ium^ m s l „ 

[ 0 0 7 3 ] 

J-:^ K O 77 ?£• -r- , I F ^Mi^^ir-mLrc. S . :^ ^ ;l/ x h ^ * =K ;l/ 2 ^ U ^ ;V i: 
. h V - n - y ^ ;v \i m 2 ^ V ;i t . z - }i - i , 3-:/^?>>"x>'20mL CO. 

2 ^ ;l) t ^ &1 1^ L T S -r? M L „ ■m^fiMm<nmSL f)^ ^ A. l? ?> . h U 7= ^ /L' y ^l' 10 
^ r. A 1 0 5 U t ;l/ . 2 - ;l/ - 1 , 3 - rJ' v-' X > 5 0 m T. ( 0 . 5 t 71/ ) ^ All 

^ ix j^:; ^ fi ^ b /c 03 -i3 8 0 °c T 1 2 n# ix ^ ^ ^ « m ?i) i^j l fc „ n h nrcb^iz^u 
s ( 1 ) 3^ ? n i) I p ^ « f& „ 

[ 0 0 7 4 ] 

[ft 1 ] 



[ 0 0 7 5 ] 

. i^A \^ CD mi:' mm ^Jk if)im^i'¥'mhrco ^-r . mm^mn ic:fsi^x . i g « i ? 
muhtz^^^ >icmmL . ^7f->@snyw^h^^sg^eT8ooppmt 
rj:^ ^ V icmimLfz. ^ ^ ^t > ^ @ S L fc „ c: o J; 5 ic L r . * © i|y SO ^- f§ „ 

^ (omm^ium 0 . i g % . 2 3 t 5 0 % r h © ^ 7? ^ s 2 e 0 c c © tc s a l . 
s ^ L /£ o c © fts ^ 2 3 °c o ^ -e « s L . - s m Pni « }i © ffi ® ig a ?g IS * ffl s § 

o t cfe ^5 T ^ ^ Q/i M © ^ iWc UK ji IS ^ MJ L o 

[ 0 0 7 6 ] 

a; fc. ip« M t L T . I P H S © f e D K A 1 d r i c h ^t. ffl © 'J ^ ^ X > ffl 

V^T |uj © sf fffi ^ f-T fCo 
[ 0 0 7 7 ] 

1 t^: . I P 3 « # $3 d; t5 4^ 'J ^5? X > © M ?S -r c W 1 6 HIJ 6 :^)^ * cfc 5 K 

[ ^ ffi f?ij 2 ] 

[ 0 0 7 8 ] 
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PROBLEM TO BE SOLVED: To obtain an oxygen 
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SOLUTION: The oxygen absorbent contains an 
organic compound having an alicyclic structure 
containing an unsaturated bond and <3,000 molecular 
weight and an oxygen absorption promoting agent. The 
oxygen-absorptive composition contains a resin, an 
organic compound dispersed in the resin and the oxygen 
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containing the unsaturated bond and <3,000 molecular 
weight. 
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